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-» @ Corditis-Free Cord 


The electrical cord is the 
vital connecting link between 
your product and the power 
outlet. A good cord will keep 
it in service. A defective cord 
means it will fail. 

Through a consistent na- 
tional advertising program, 


the Belden Plug has become 


CORDITIS-FREE 
CORDS BY... 


a symbol of safety to mil- 
lions of your customers—an 
identification of nuisance- 
free cords on electrical tools 
and appliances. 

Behind Belden acceptance 
stands a long record of engi- 
neering improvement—new 
high standards forevery part 


beiden 


of the cord: the Conductor; 
the Plug; the Strain Relief 
or Connector. 

Here is low-cost insurance 
against rejections in assem- 
bly and failure in the field— 
the extra “plug” for your 
product you need in today’s 
competitive market. Specify 


Belden Corditis-free Cords. 
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Product manufacturers see new 
areas of business developing in 
1950; forecasts continue opti- 
mistic. 


ITH the full count of year-end 

statements on the editorial 
desk, the complete returns bear out 
the earlier trends reported last month 
—“‘optimism” is the word for 1950 
forecasts! 


“Back to selling” is the theme 
stressed by NEMA President C. T. 
Lawson in his annual summing up. 
Business for the electrical manufac- 
turing industry as a whole should be 
as good in 1950 as it was in 1949, 
but more emphasis will be needed on 
sales and service to reach an equal 
or better volume. All signs indicate 
“good potential markets for all prod- 
ucts of the industry,” and particular- 
ly, among other lines, for communi- 
cation equipment, electrical appli- 
ances and industrial apparatus. 


Home and industrial building 
is expected to utilize a good volume 
of electrical materials and installa- 
tions. The past year, Mr. Lawson 
pointed out, saw the sale of some four 
million electric refrigerators, three 
million washing machines, almost 
three million vacuum cleaners, a mil- 
lion and a quarter electric ranges, 
and millions of electric houseware 
items (flat irons, roasters, toasters, 
etc.). Increased facilities for elec- 
tric power supplies and the extension 
of power lines to new homes, both 
urban and rural, provided new mar- 
kets for power and distribution trans- 
formers, switchgear, watthour meters, 
and other apparatus. 


Television has become the 
kingpin of the electronics business 
and is likely to continue so for some 
time to come. According to a year- 


end statement by Dr. W. R. G. Baker, 


general manager of the General Elec- 


Headpiece: Production line for electronic calcu- 
lating punches at the Poughkeepsie, N.Y., plant of 
International Business Machines Corp. Each of these 
machines contains some 1200 electron tubes. 
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tric Company’s Electronics Depart- 
ment, the public will spend some 
$800 million for TV receivers this 
year plus $60 million for the cost of 
installations. The trend, according to 
Dr. Baker, is to the larger-picture 
models (12- and 16-in. tubes). It is 
significant that G-E expects 80 per 
cent of its 1950 receiver business to 
come from TV sets. Targets are set 
for low-priced receivers made with 
simplified circuits. 


Estimates for industry - wide 
output of TV sets this year range 
from 3,500,000 to 4,000,000. At the 
average figure, this would mean a 30- 
per cent increase over the estimated 
1949 output. For the first eleven 
months of 1949 total industry output 
was placed at 2,400,000 sets. 


Strength of consumer demand 
for small radio receivers and radio- 
phonograph combinations during the 
last quarter in 1949 is mentioned by 
Dr. Baker. Industry-wide production 
for radio receivers in 1950 is seen 


as topping 9,000,000 sets. It is 
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pointed out that there are a great 
many communities that cannot ex- 
pect to have television for at least 
several years and there the radio re. 
mains the exclusive source of enter- 
tainment. The phonograph, too, has 
come into a new lease on life with 
the wide availability of greatly im. 
proved records. 


Really practical built-in anten. 
na for TV sets, by the way, would 
add another big market for TV pro- 
ducers. Neither the G-E nor other 
year-end statements refer to the fact 
that countless urban dwellers do not 
buy TV sets because they would be 
required to pay an increase in their 
apartment rentals if they installed an 
outdoor or roof antenna. 


Interesting sidelight in the G-E 
report is mention of two novelties 
introduced in 1949 that utilize mag- 
netic recording principles—one a re- 
corder-playback toy and the other a 
continuous-loop machine for repeti- 
tive messages. (See “Magnetic Re- 
cording Systems in Product Design,” 
p. 74.) This is probably the first time 
magnetic recording devices obtained 
commercial mention in a G-E year- 
end report. 


Two-way land-mobile radio 
communications equipment __has 
grown to maturity as a full-grown 
industry. The G-E reports estimates 
the 1950 market at some $25 million. 
Equipment is being bought by police 
departments, the Rural Electrification 
Administration, utilities, taxicab 
fleets, forest conservation agencies, 
and others. 


Here are some highlights in 
the Westinghouse year-end report: 
Sales for electronic devices and X- 
ray equipment last year topped 1948 
by 16 per cent. Sales during 1950 
are seen as more than double that of 
1949, but this will be largely owing 
to increased government orders for 


radar, communications and _ allied 
electronic equipment. Orders for 
Westinghouse industrial fans and 
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The easiest and quickest way to 
provide receptacles for grounde 

appliances is to install “Plug-In” 
Strip, Type CE2-G. 


® “Plug-In” Strip, an attractive 
molding trim, is attached on the 
surface—no digging out of walls. 


It provides a s- -r-e-a-d of outlets 
every 6” or 18”. 


Grounded or ungrounded de- 
vices may be connected to the 
same outlet. Each receptacle will 
take either the new Series 5200 
3-blade grounding plug or the 
standard 2-blade ungrounded 


plug. 


Does not obsolete ungrounded 
equipment already in use. 


Provides two electrical systems | : Po tndd late NAL 


in one. whe ey 
(ee | 


Recommend Grounding “Plug- 
In” Strip wherever grounde 
appliances should be used. 


Listed by Underwriters’ Laboratories, Inc. 
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Estimated 1950 Industry- 
Wide Sales of Electrica 








Appliances* 
Product | Units 
eT ee ees eerees 

Refrigerators | 3,900,000 
Home Freezers 150,000 
Ranges 1,100,000 
Water heaters 675,000 
Washers, non-aut. 1,800,000 
Washers, aut. 900,000 
Ironers 300,000 
Dryers 90,000 
Dishwashers, aut. 150,000 
Dishwashers, port. 100,000 
Garbage disposers 150,000 
Vacuum cleaners 3,000,000 
Clocks 7,000,000 
Automatic biankets 350,000 
Portable heaters 1,000,000 
Heating pads 1,200,000 
Irons | 6,500,000 
Toasters 1,300,000 
Mixers 900,000 
Roasters 325,000 
Sandwich grills 1,100,000 
Waffle irons 700,000 
Coffee makers 2,500,000 
Fans | 2,900,000 

TOTAL | 41,390,000 


* As estimated by the General Electric Com- 
pany Appliance and Merchandise Dept 





blowers, air conditioning equipment, 
and electronic air-cleaning equipment 
last year were about equal to those 
in 1948. Bookings for 1950 are ex- 
pected to remain at the same level. 
Design news in this field include a 
home-type electronic air cleaner and 
a completely packaged air-condition- 
ing unit for small commercial estab- 
lishments. 


The Westinghouse Elevator Di- 
vision accounted for 13 per cent more 
business last year than in 1948. Sales 
should hold pretty steady this year. 
Significant design improvements are 
reported. Automatic electronic con- 
trols have been developed for greatly 
improved service. 


Output of integral-horsepower 
motors and generators in sizes up to 
200-hp last year was at a rate about 
85 per cent of the 1948 production, 
according to the Westinghouse re- 
port. The 1949 production rate should 
be maintained during this year, 
barring any serious economic dislo- 
cations. Earlier in the year, Westing- 
house found the demand spotty for 
the smaller ratings, 1 to 15-hp, but 





by the third quarter the demand be- 
came somewhat more uniform for all 
ratings. 


Fractional-horsepower motors 
did not fare as well last year as the 
integral. The Westinghouse Small 
Motor Division billed about 75 per 
cent of the 1948 total. By the turn 
of the year, however, the situation 
had improved, as compared with the 
mid-summer slump. First quarter of 
1950 looks promising. Total volume 
for this year is seen about the same 
as in 1949. Several new designs have 
been developed for aircraft use. 


Home laundry appliances came 
in for repeated emphasis. C. E. An- 
derson, manager of G-E’s home laun- 
dry division forecast industry-wide 
sales of 3,040,000 units this year, 
only slightly off from 1949. Gains 
are expected in automatic washers, 
ironers, and dryers but a drop of 10 
per cent is expected in wringer wash- 
ers. H. P. Nelligan, president of the 
American Home Laundry Manufac- 
turers’ Association, points out that 
during the past four years a total of 
15,934,261 washers, dryers and iron- 
ers has been sold in the United States. 
Of each dollar spent by the Ameri- 
can consumer since the war for all 
major electrical home appliances 
(excluding radio and _ television) 
27.6¢ were expended for new or im- 
proved washers, dryers and ironers. 
During the period 1936-41, only 
20.4¢ of each major-appliance dollar 
went for home laundry appliances. 


Industrial applications of tele- 
vision bear watching. In the year- 
end report by RCA Chairman of the 
Board David Sarnoff announcement 
is made of a new field-type camera 
and associated apparatus, with the 
camera itself no larger than an ordi- 
nary home-type motion picture 
camera. Compact TV equipment of 
this type is seen adaptable not only 
for outdoor pickups, but also for in- 
dustrial television applications. In 
such fields of use, the specialized TV 
equipment makes it possible to ob- 
serve at remote locations machine 
functions or operations normally dif- 
ficult or dangerous to observe at close 
quarters. Dr. Allen B. DuMont also 
comments on industrial applications 
of TV and forecasts “a decided in- 
crease” for 1950. 


Electronic business machines 
may very well be the big business of 
the second half of the twentieth cen- 








tury. Stemming out of the large-scale 
digital calculators developed for war. 
time use, the electronic calculator, 
utilizing the memory-storage electron 
tubes and other devices, is already a 
commercial reality. International 
Business Machines Corporation is 
moving 40 electronic calculating 
punches off its production lines each 
month (see headpiece illustration on 
p. 6). This machine computes two 
5-digit numbers at the rate of 79 
multiplications or 65 divisions a sec- 
ond. IBM also reports that a recent 
survey indicates use of electronic 
calculating equipment in some 19 di- 
verse industries. 


Government contracts account 
for some sizable business. Individual 
companies are reluctant to disclose 
too much detail as much of the busi- 
ness is of classified nature. But the 
Radio Manufacturers Association re- 
ports that sales of communications 
equipment, radar and other radio 
transmitting apparatus to the United 
States Government by member com- 
panies during the third quarter of 
1949 aggregated $35,489,327. Radar 
equipment alone accounted for $23,- 
914,281—the biggest segment of this 
business. Total third-quarter orders 
were slightly off from the preceding 
quarter which totaled $40,140,586. 


Not the least significant figures 
in the year-end reports were the elec- 
trical power sales for 1949. An all- 
time record of over 286 billion kwh 
were sold last year by the nation’s 
electric light and power companies. 
(Source: Edison Electric Institute.) 
It is obvious that this record output 
of electric energy connotes a con- 
stantly increasing use of electrically 
operated products of all description. 


With manufacturers of end 
products in an optimistic vein, it is 
natural that the producers and fab- 
ricators of metals and other basic 
materials look at 1950 with equal op- 
timism. Consumption in the use of 
aluminum was seen moving up as 
1949 came to the end. Copper fabri- 
cators look forward to a good year 
with a continuing and probably in- 
creasing demand from the electrical 
field. In steel, a high rate of produc- 
tion is expected for some time to 
come; and the capacity is seen capa- 
ble of meeting all demands, including 
backlogs for last year’s strike. 


Plastics consumption was up 


‘at the year’s turn, although 1949 saw 
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C0-AX SPACERS OF “TEFLON” HELP WORTV 


ELIMINATE REFLECTIONS .. . INCREASE EFFICIENCY 


New spacers of Du Pont “Teflon” boost WOR-tv 
transmission line efficiency from 66.1% to 76.4%. 





Coaxial spacers molded of 
“Teflon” by Crane Packing Co., 
Chicago, Illinois. 





These new coaxial transmission 
line spacers of Du Pont ‘“Teflon” 
tetrafluoroethylene resin give 
WOR-tv the ultimate in efficient 
performance. 

The dielectric constant of 
‘*Teflon’”’ (2.0) is only one-third as 
high as that of ceramic. This sim- 
plifies elimination of reflections 
caused by impedance discontinui- 
ties introduced at each insulator. 

Total power loss is almost as 
small as it would be with no insu- 
lators at all! Thus, the efficiency 
of the 850-foot line is boosted from 
66.1% for conventional spacers to 
76.4%, for ‘“Tefion,” permitting 
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WOR-tv coaxial transmission line 
manufactured and installed by 
Andrew Corporation, Chicago. 





the station to operate at a lower 
power level. 

The toughness and resilience of 
“Teflon,” in addition, simplifies 
installation of the line. And it has 
the highest heat-resistance (serves 
up to 500°F.) of all commercial 
thermoplastics. 

“Teflon” is supplied by Du Pont 
in standard shapes (rods, tubes, 
sheets and tape). Or we will rec- 
ommend molders or fabricators 
who can supply finished parts of 
“‘Tefion.”” Write today for more in- 
formation. Our technical staff will 
be glad to help you. E. I. du Pont 
de Nemours & Co. (Inc.), Poly- 






Plastics 
Sales Offices: 350 Fifth Ave., New 
York 1, N. Y.; 7 S. Dearborn St., 
Chicago 3, Ill.; 845 E. 60th St., 
Los Angeles, Calif. 


chemicals Department, 
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BETTER THINGS FOR BETTER LIVING 
. THROUGH CHEMISTRY 












a 10-per cent drop in the use of 
thermosetting molded materials as 
against 1948. Increased uses in cer- 
tain other types such as vinyls, poly- 
ethylene, and polystyrene were ex- 
pected to offset this loss and bring 
the 1949 total consumption up to or 
slightly over 1948 figures. Television 
applications are seen as one of the 
fields in which plastics are set for a 
substantial expansion this year. Rub- 
ber manufacturers report a mainte- 
nance of high production levels dur- 
ing 1949 and forecast an equal 1950 
performance. Some 980,000 long 
tons of rubber were consumed dur- 
ing the past year, as against 1,069.- 
000 in 1948. 


Market position of copper, in- 
cidentally, is decidedly firm. Scrap 
is up and custom smelters are in 
somewhat of a squeeze between the 
higher scrap costs and the current 
price for the refined metal—18\4¢ 
per lb. An increase in the latter 
would not be surprising. Increased 
demand from Europe has given the 
market an extra fillip. Recently large 
quantities were bought by Italian in- 
terests. December production of re- 
fined metal was 94,947 tons against 
92,602 in November. Stocks were at 
the year’s low—116,027 tons. De- 
liveries were off—l07,662 against 
117,133 tons. 


The nation’s purchasing agents 
too reflect the general feeling of op- 
timism. The year-end survey report 
of the National Association of Pur- 
chasing Agents finds that recovery 
from the earlier major strikes has 
progressed “more rapidly than orig- 
inally estimated.” Production, usually 
off due to seasonal reasons, was 
“holding up well.” Inventories were 
down but with some tendency to in- 
crease. Buying policies, however, 
were still on the cautious side. The 
pattern remained “hand-to-mouth to 
90-days.” Taken as a group, the pur- 
chasing agents felt that good business 
was to be expected through the first 
quarter of the 1950. Some even ex- 
tended this prediction through the 
first half of the year with the usual 


PAINT, VARNISH 
‘ (INDUSTRIAL 


MATERIALS - COMPONENTS 
TREND IN MANUFACTURING CONSUMPTION 
SHIPMENTS | SHIPMENTS 

COMPARED COMPARED 


Se2csceSees 


rT 
ceil 
ed 
aS 
a 
a 
ail 
- 
et 
3 


PCEEELRT ELEM Fees 
So 


7, SUGHTLY UP Ng SLIGHTLY DOWN 


Note: Compiled from industry and government sources by the 
Market Research Department of ELectaica, MANUFACTURING. 


@ Comparison is for Oct. 1949 as against Sept. 1949 and Oct 
1949 as against Oct. 1948 Dec. against Nov 


D NEMA monthly index of domestic dollar sales billed. Components 
of index are: laminated products; manufactured electrical mica; 
special dry process electrical porcelain; varnished fabric and 
paper; vulcanized fibre 


reservations for possible contingen- 
cies that may arise from domestic 
legislation unfavorable to business 
and international political crises. 


Except for steel the tendency 
of industrial prices at the end of the 
year was to level off and become 
stable. Eighty per cent of the pur- 
chasing agents reporting to the sur- 
vey found no movement in principal 
purchased commodities. The hike in 
steel prices, it was felt, would not too 
greatly affect the cost of fabricated 
goods since competition would be a 
restraining factor. 


In specific commodities, the 
purchasing agents found that prices 
on mica, rubber and, of course, steel 
were in the “up” column. Gray iron, 
castings, cellulose acetate molding 
powders, enamels, paints, tin, and 
copper wire were in the “down” cate- 
gory. Listed in tight supply, were 
aluminum, copper scrap, steel, waxes. 


Looking back at 1949, indus- 
trial optput averaged 175 (1935-39= 
100), according to the Federal Re- 





serve Board Index. This compared 
with a 1948 average of about 192— 
a 9-per cent drop. So far as general 
employment and national income are 
concerned, the decline was of slight 
significance. Actually, on the basis of 
Bureau of the Census figures, employ- 
ment during the first eleven months 
of 1949 averaged only 1 per cent be- 
low that of 1948. Personal income, 
as well as consumer expenditures, 
substantially matched the levels 
achieved in 1948. The actual value 
of the nation’s output of goods and 
services was off by only 1 per cent. 


In three directions 1949 saw a 
definite decline: (1) Our exports for 7 
the first ten months of 1949 were off ~ 
by 314 per cent compared with 1948; ~ 
(2) the value of farm production was 
down by 10 per cent, thus reflecting 
the decline (about 12 per cent) in 
the average prices received for farm 
products; and (3) expenditures for 
plant and equipment dropped about 
7 per cent. A study of these figures, 
according to the January Monthly 
Letter of the National City Bank 
(New York), indicates that the 1949 
spring recession was predominantly 
in industrial operations, and not in 
the consumption of goods and serv- 
ices. In fact, “the drop in buying and 
the industrial curtailment, which 
seemed so depressing last spring, 
were, in fact, laying the ground for 
the recovery that has since occurred.” 


Gearing sales volume in No- 
vember dipped by 4.8 per cent com- 
pared with October (AGMA Index). 

. If you want to export to ECA- 
financed countries you'll find useful 
the 45-pp booklet “Tips on Trade 
with Marshall Plan Countries” pub- 
lished by National Association of 
Manufacturers, New York 20. 


Armour Research Foundation 
undertook 296 research projects in 
1949, representing an investment of 
over $4 million—a 22-per cent in- 
crease over 1948. . . . Latest style 
wrinkle in refrigerators is color. . . . 
Admiral Corporation has announced 
blue-and-gold trimmed models. 


Electrical Manufacturing Wal Among the feature articles scheduled to 


appear in ceming issues @ Redesign with Die Casting to cut costs @ Automatic Size Con- 


trol for precision grinders @ Developing a Caleulating Machine with fewer parts @ Uses 


for Microwaves in industrial control e Reducing fabricating costs in Ranges. 
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for precision switch users! 
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MICRO SWITCH ENGINEERING* 
has developed more than 4600 
types of precise snap-action switches 
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This new MICRO-LIMIT Precision Switch is one of the most 
versatile switches ever produced to meet the needs of 
severe industrial use. 


Roller arm actuator is adjustable to 870 positive 
lock positions through 360°. 

Operating head may be mounted in any of four 
Perit 

Field adjustable to operate in either or both di- 
rections. 

uM a ey Ct Me: ee 
completely protects switching element. 

This new precise snap-action switch is but one of 4600 
different types of MICRO precision switches which 
MICRO SWITCH ENGINEERING has made available to 
design engineers to meet the requirements of specific 


applications. 





MICRO SWITCH 
tiadiie 
TENG 
SETTERS 


MICRO SWITCH ENGINEERING* 
offers you the utmost in quality 
standards for precision 


snap-action switches 
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Every roll of beryllium copper for MICRO precision switch 
springs gauged for exact thickness. 
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All beryllium copper is metallurgically analyzed and sub- 
jected to exhaustive fatigue tests. 


© 


Photomicrographs are made of many materials. These are 
carefully analyzed by MICRO metallurgical engineers. 
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Mechanical action of all standard production switches and 
new designs is carefully studied by slow motion photography. 
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All material used in MICRO precision switches are subject 
to rigid quality control by statistical methods. 
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Highest quality control of plastic parts is maintained by 
their production in MICRO's own plastics department. 
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NEW HIGH-SPEED COIL WINDER TO BE UNVEILED AT I.R.E. SHOW 


Double Winding Speed Increases Operator Output on Spool-Wound Coils Having High Number of Turns 


To accommodate the market’s 
need for higher production on 
high-turn coils, Universal has rede- 
signed the No. 102 Multi-Head 
Coil Winder to double its winding 
speed. 

With a new maximum speed of 
5000 rpm, the High-Speed 102 is 
now particularly adaptable to the 
winding of timing motor coils, tele- 
phone relays and other high-turn 
coils. 

Full efficiency on this type of 
machine is realized when winding 
time and manual coil-handling 
time are so synchronized that 
there is no waste time. 

On a three-head machine, it is 
desirable that handling time be no 
greater than one-half the winding 
time. Thus, if handling time per 
coil is thirty seconds and spindle 
speed is 2500 rpm, coil size is 
limited to 2500 turns. unless there 
is to be some waste time. 

With the new high speed of 
5000 rpm, the operator of the 
High-Speed 102 can handle three 
coils up to 5000 turns requiring 30 
seconds handling time — without 
any unproductive waiting time. 

The machine can also be run 
at lower rates of speed for coils 
with fewer wire turns — thus 
providing the maximum in flexibil- 
ity. Also, at high speed it is pos- 
sible to wind only one coil per 
spindle. In order to wind two 
coils per spindle, it is necessary to 
cut down the maximum speed to 
2500 rpm because of the double 
amount of handling time required. 


PROTECTION AGAINST 
OIL LEAKAGE 


In redesigning the No. 102 for 
higher speed, oil seals were added 
at the driving shaft bearings and 
an extra lip added to the spindle 
case cover and gear cover to pro- 
tect against oil leakage. Even at 





the new high speed, the machine 
is oil-tight. 


FEWER GEARS NEEDED 


The shafts, sleeves, etc., in the 
auxiliary gainer case have been 
redesigned to permit the use of a 
single type of gear instead of the 
two types formerly required. This 
change permits the entire range of 
the machine to be covered by a 
set of 53 gears instead of the 100 
gears formerly needed to effect the 
same coverage. The first cost of 
the gears is materially reduced 
and inventory is smaller. 


The same table is used and the 
general over-all appearance of the 
machine has not been changed. 
However, a ¥2 hp motor replaces 
the former 1% hp motor. 


No other changes have been 
made, except that like the more 
recent models of No. 102 Winder, 
the High-Speed 102 is equipped 
with the latest Over-End Tension 
and the new Wire Breakage De- 
tector. The over-end supply is 
particularly adaptable to high 
speed winding, because the wire is 
taken off over the end of the spool 
without having to overcome spool 


No. 102 
High-Speed 
Coil Winder. 


inertia and perfect control of the 
wire is maintained by the compen- 
sator. The Wire Breakage Detector 
controls the winding so that when 
a wire spool runs out or breaks, 
the winding arbor will stop 
promptly. This prevents the count- 
ing of extra wire turns that are not 
being wound. 


The High-Speed 102 is priced 
no higher than the previous model. 

See it at the ILR.E. Show, March 
6-9, Grand Central Palace, New 
York, Booth A and B in the mez- 
zanine, together with other new 
developments in coil winding by 
Universal Winding Company engi- 
neers. 


BOOTH A&B 
MEZZANINE 





UNIVERSAL WINDING COMPANY 


P. O. Box 1605 Providence I, R. I. 


FOR WINDING COILS 
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stay put on oily flanges 








Send for this Gasket Handbook 


You'll find useful application and 
specification data in the revised 24- 
page booklet, ‘‘Armstrong's Gasket 
and Sealing Materials."’ It contains 
up-to-date information on straight 
synthetic rubber, cork-and-synthetic- 
rubber, and cork composition gasket 
and sealing materials. 

This booklet includes ten technical 


Cork makes rubber gaskets 


Straight rubber gaskets tend to slip out 
of place on oily flanges. They flow later- 
ally in any unconfined direction—even on 
dry flanges—because straight rubber is 
non-compressible. 

When the restraining friction of flange 
surfaces is reduced by an oily film, the 
gasket often extrudes from between the 
flanges. Thus, greases, cutting oils, etc., 
deposited on flanges during fabrication 
may upset load calculation based on dry 
rubber between clean flanges. This in 
turn can cause a faulty or ineffective seal. 

This problem is overcome by adding 
truly compressible cork particles to the 
rubber, as in Armstrong’s Cork-and-Rub- 
ber. The cellular nature of cork permits 
cork-and-rubber to compress on_ itself, 
actually decreasing in volume. Thus side- 
flow can be controlled within desired 
limits or completely eliminated. 

Furthermore, cork retains much of its 
naturally high friction, even when coated 
with an oily film. This unique property 
acts to further impede movement. 

















discussions of the factors influencing 
modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, and 
transportation industries. 

For your free copy, fill in coupon 
at right and mail today. 
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ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
9502 Arch Street, Lancaster, Pa. 


Please 
new 24-page booklet, 
Sealing Materials.’’ 






On the oil-filled circuit breaker (figure 
1), for example, sealing oily flanges with 
straight rubber caused trouble during as- 
sembly and field maintenance. By switch- 
ing to the right cork-and-rubber composi- 
tion, excessive side-flow was eliminated 
and the gasket stayed in place. 

Cutting oil lubricated the rubber gasket 
on the tank flange in figure 2. When the 
screw-on cover was tightened, the gasket 
tended to squeeze out of place. Cork-and- 
rubber, on the other hand, seals tightly 
because it does not slip off the flange. 

Seepage of insulating oil was a frequent 
complaint when straight rubber was used 
to seal the riveted condenser terminal as- 
sembly in figure 3. Now cork-and-rubber 
provides an effective seal that lasts for the 
life of the condenser. 

For further information on the effect of 
flange condition on sealing, refer to page 
21 of Armstrong’s Gasket and Sealing 
Materials offered below or call > 
your nearest Armstrong repre- @®) 
sentative for specific suggestions. “Sy 
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THESE 4 ADVANTAGES ALONE 
RELIANCE THE MOTOR THAT IS DIFFERENT 


. 




































Dynamic Balancing — Precision 

Fits—Every motor is dynamically 
balanced by skilled technicians 
using latest electronic-principle 
equipment. Machining of parts to 
exacting tolerances guarantees 
precision fits throughout. Result: 
a smoother-running, longer- 
lasting motor! 


No Lubrication Worries — Pre- 

cision Bearing Mounting, with 
double-shielded ball bearings, 
assures longer bearing life under 
all normal conditions, whether 
overgreased, under- 
greased or not greased 
at all. “You can’t grease 
"em wrong!” 


Reli-X Insulation furnishes a 
new high in the protection of 
stator windings. Selected materials, 
exclusive methods and new contin- 
uous-sequence applications make 
this the wnfailing insulation! 


Steel for Strength—Steel con- 
struction, with electrically 
welded joints, combines maximum 
strength with minimum weight. 
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Wherein Our Greatness Lies 


OMMENTS from “visiting firemen” 
C are sometimes helpful in fortifying 
one’s vanity or exploding one’s ego. Such 
appraisals often confirm how we “got that 
way.” A case in point are the observa- 
tions made by a 12-man British produc- 
tion team, following a visit to ten Amer- 
ican plants making industrial electrical 
control equipment. Although the plants 
represented a narrow segment of indus- 
try, the conclusions reached by the visi- 
tors sum up the main strength of our 
industrial economy. 

Point. 1—Lack of trade secrets. The 
visitors were amazed at the way plants 
were opened to them, questions answered 
freely, and information even volunteered. 

Point 2—Design for production. From 
the inception of a design idea, the con- 
current question is how will the item be 
mass produced, as well as does it serve 
the purpose? 

Point 3—Adequate facilities. An 
American workman has placed at his dis- 
posal any tool or instrument, provided it 
increases output or reduces costs. 

Point 4—As a corollary to Point 3, 
consistent replacement of obsolete ma- 
chinery. The idea of a new machine 
“paying for itself” in cost saving over 
work produced on existing equipment 
was hard for the British team to com- 
prehend. They inferred that British ma- 
chine tools were superior to ours because 
they are still operable after 50 years— 
forgetting the chief point of our mass 
production economy. 

Point 5—Special-purpose tooling. Use 
of semiautomatic machines with multiple 





tool heads for this class of work astounded 
them. In general, their production runs 
are one-tenth ours. 

Point 6—Power. The American work- 
er has four times the horsepower a 
British worker has behind him. Lack of 
generating capacity in England not only 
hampers production but also limits the 
market for electrically operated products. 

On the other side of the ledger, the 
British team claimed a better job of 
craftsmanship and more attention to 
worker safety. They considered their 
technical standards on industrial con- 
trols were higher than ours. 

Examination of postwar British starters 
indicates good workmanship and a com- 
mendable compactness, but on the rec- 
ord, this last challenge does not stand up. 
By the time a motor starter has met 
NEMA rating standards, UL inspection 
procedures, installation requirements of 
the NEC and user standards like the 
machine tool builders electrical code and 
the even more stringent JIC standards 
of the automotive group, safety to person- 
nel and equipment as well as perform- 
ance are assured. A more revealing com- 
parison is found in such instances as a 
60-amp lug being mistaken by one mem- 
ber of the team for a 100-amp lug. It 
would be presumed that the British have 
to “stretch” materials as much as possible. 

The political environment in which 
United States industry operates has not 
harmed our strong points so far. But 
don’t let misguided tax policy slow up 
write-offs for obsolescence and freeze 
costs on outdated production machinery. 
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AGNETIC RECORDING impinges on the 
product design engineer from four direc- 
tions : 


1. As a basic operating principle, to be used in the re- 
design of existing products. 

2. As a prod to his imagination to stimulate entirely 
new products. 

3. As a market for standard and specially designed com- 
ponents and subassemblies. 

4. And, in the form of magnetic recording laboratory 
instruments, as new tools to aid him in his develop- 
ment work. 


This discussion is intended to bring into focus and 
review the practical elements of a typical magnetic re- 
cording system: (a) the motor-driven recording media ; 
(b) the record, erase and reproduce heads; (c) the tape 
or wire transport unit; and (d) the electronic circuit. 

It is indicative of the rapid progress in this field that 
the subject is again discussed here less than two years 
after previous reviews. (J, 2)* But in the interval sig- 
nificant advances have been made, particularly on the 
practical application level and in the wider availability 
of basic components. Recorders, instruments, and spe- 


—— 


* Italic numerals in parentheses apply to references at end of article. 
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cial devices are now being designed in steadily increas- 
ing volume. These products now constitute a solidly 
entrenched segment of the electrical manufacturing in- 
dustry. Sales in 1948 were estimated at over $40 mil- 
lion ; for 1949 they were probably double. For one thing 
there are at least twice as many recorders in use now 
as a year ago; and a substantial portion of the increased 
volume is in the high-priced professional-type units. 
Moreover, the field is not limited to a few large com- 
panies; the roster of domestic manufacturers is now 
well over sixty. 

Table I lists some practical as well as experimental 
applications. Progress in the art of magnetic recording 
is such that no clearcut line of demarcation can be made. 
Most recent developments, such as multiple tape-record- 
ing equipment or the “contact-printing” method for 
mass reproduction of pre-recorded tape may open up 
new markets for tape recording to compete with disk 
recordings. This, in turn, will require specially designed 
equipment on a commercial basis. Big potential in 
product design lies in magnetic sound-on-film, replacing 
the optical method for synchronous sound recording in 
both professional and amateur sound-movie equipment. 
Magnetic sound-recording equipment offers some far- 
reaching economies in movie production. In present 
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4 N AGNETIC recordings on tape or wire 
can be used to automatically con- 
trol a complete sequence of machine tool 
operations. This is not merely a theory. 
The block diagram shown here is a simple 
form of the Amcro system (Automatic 
Machinery Control from Recorded Opera- 
tion) developed by E. W. Leaver and G. R. 
Mounce and already patented in several 
countries including the United States. (12) 


o-Storage reel 
Recording 


Modulator a wa medium 
Filter Record® soma b| (tape or wire) 
Carrier Operate 9 
er 
/ : 
/ : 


Essentially, the system operates as follows: 
First a skilled workman makes a sample 
product on a manually operated machine. 
O-Take-up reel The exact positions and speeds of the vari- 
ous machine elements that may be subject 
to controls are magnetically recorded on 
wire or tape. The signals so impressed 
therefore “represent the sequential or sim- 
ultaneous movements of one or a plurality 
of controllable parts or both. The signals 
furthermore thus preserved represent the 
direction of movement of the controllable 
parts and their speed of movement with 
respect to the phase relation with the same 


ELECTRICAL MANUFACTURING 









Magnetic recording systems in| 


ALEX. E. JAVITZ 


Associate Editor 

































product design 


practice as much as 90 per cent of the optically recorded 
sound “takes,” or roughly a million feet of film, may be 
discarded by the time a film is edited to standard length. 
With magnetic sound-on-film, all discarded film is sim- 
ply magnetically erased and then reused, time and again. 

Earlier recorders—particularly those intended for 
home use—were over-engineered and replete with elab- 
orate controls that only confused the average layman. 
Current designs are far simpler; controls are consoli- 
dated to a few switches or pushbuttons; and the ma- 
chines are far more foolproof. The professional and 
transcription types emphasize strongly simplicity of op- 
eration and facility with which parts can be replaced and 
machines serviced. 

From the standpoint of fidelity, home recorders vary 
within the range of 5000 to 8000 cycles at the upper 
limit. This is somewhat better than the performance of 
the average home radio receiver or disk phonograph, but 
not of high-fidelity home apparatus. Tape recorders for 
professional and transcription work cover a wider fre- 
quency range from about 30 to 15,000 cycles, but they 
are far too expensive for home use. There is still a 
virgin field for high fidelity, but relatively economical, 
home recorders. 

A classification of available types of recording media 





or other movements.” The machine is then 
operated by automatic means in response 
to the signals preserved by the record, 
which are converted electronically into 
signals adapted to control the movements 
of prime movers which will operate the 


simple matter to revise even a complicated 
sequence of recorded controls. The block 
diagram (modified after a patent draw- 
ing) shows the application of the system to 
a metal-turning lathe. 
rangement of the magnetic-recording con- 
controllable parts of the machine in exact trol units (extreme right) for recording 


You can apply them for sequence 


wiles 


controls, data analysis, memory “% 
storage, recording of transient = 
phenomena, or for the more fa- S 
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miliar recording of speech and 
. music. Here is a review of the 
aki major elements in these systems 
plus some design case histories. 





is given in Table I. A review of comparative properties 
and preferred applications appeared in this publication 
in May 1948. (2). Begun sets up “ideal” characteristics 
for a recording medium in his recent book. (3) 

No attempt is made to compare the performance of 
various commercial types on the basis of published data, 
since not all tests are made under uniform conditions, 
with the use of identical heads and instruments. But 
the data cited here should be sufficient to give the 
reader a good perspective of what is available ; from that 
point on he will have to depend on the media manufac- 
turers for additional data and on his own tests to make 
proper evaluation. 

Electroplated Wire. This type was introduced by 
the Brush Development Company shortly after the war. 
It consisted of a brass core 0.0040 in. in diam with a 
0.0006-in. plating of a magnetic alloy. It is thus possible 
to utilize materials of relatively high coercivity that nor- 
mally would be too brittle to use in solid wire form. 
This wire has since been improved by use of silicon 
bronze (Everdur) for the core material. Advantages: a 
higher breaking strength (about 50 oz) and a higher 
fatigue value. The plating process can be adapted to 
metal tapes and also finds increasing use for coating 
disks, cylinders and drums which serve as the record- 

ing elements in special de- 

signs such as computers. 
Solid Stainless Steel Wire. 
iss: This type of wire was the 
first recording media to be 
used on a commercial scale. 
An 18-8 alloy is now gen- 
erally standard. Properties— 
both physical and magnetic 
have been steadily im- 
proved. First available only 


It shows the ar- 





simultaneous or sequential relation or both 
to the original manual movements. 

As many machines as necessary may be 
arranged in parallel so that they are con- 
trolled from the same recording and iden- 
tical parts made simultaneously. Machines 
may be so controlled that a given opera- 
tion may be performed at staggered times. 
Various other modifications are possible. 
For instance, speed of fabrication may be 
stepped up by increasing speed of record- 
ing; or size of the fabricated part may 
be scaled up or down by a large factor. 
This may make it possible, for example, 
to make a very small part of extreme 
Precision. Since a magnetic recording may 
be easily erased and edited, it becomes a 
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both the longitudinal and cross-feed tool 
positions and angle of tool attack. By suit- 
able changes in the circuit, essentially the 
same arrangement is utilized for the “oper- 
ate” position, that is, for automatically 
controlled actual fabrication. The record- 
ing medium for use in conjunction with 
the Amcro system, according to the in- 
ventors, may be any type having suitable 
characteristics, provided the intermodula- 
tion produced by the recording method is 
extremely small. The frequency response 
(band width) is only important in the re- 
spect that it determines the number of 
channels which can be recorded on a 
single record. (Source: Industrial Patent 
Development Corp., Ltd.) 





in a 0.0040-in. diam, the 
wire is now supplied also 
in 0,0036-in. diam. Due to 
loose rewinding, the stand- 
ard recorder spool may be 
found inadequate for storing 
the nominal 7200 ft of 
0.0040-in. wire. Loose re- 
winding causes pile-up, self- 
knotting and finally wire 
breakage. By reducing the 
wire diameter, these trou- 
bles may be largely avoided. 
The 0.0036-in. wire, it is 


claimed, is also more “limber” 
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and ductile and it is able to “hug” the gap in the re- 
corder head, thereby providing improved performance 
characteristics. Wire manufacturers state that both 
diameters can be used interchangeably on the same 
equipment, although there may be a so-called “sticking 
problem” since usually the new smaller-diameter wire 
has to pass through a groove worn in recording head by 
the previously used 0.0040-in. wire. 

National-Standard Company, which produces both 
0.0040-in. and 0.0036-in. wire, has also developed a 





A. THE PRINCIPLE 


(1) An audio, thermal, electrical or other phenomenon is 
translated into an electrical signal of any duration or wave 
form. (2) These signals pass through a magnetic head (ac- 
tually an electromagnetic transducer) and so generate a 
varying magnetic field. (3) These magnetic variations are 
impressed or stored on a recording medium that passes 
through this field. The magnetic variations are impressed on 
the medium in direct proportion to the instantaneous signal 
strength at each point. (4) These magnetic variations are 
then reproduced as electrical signals by means of a suit- 
able magnetic pick-up head and associated amplifiers, equal- 
izing networks and other elements of an electronic system. 
The frequency response of the magnetic recording system 
is a function of the (a) medium; (b) magnetic heads; (c) 
speed of the medium; (d) signal level; (e) bias level; and 
(f) amplifiers. (It will be noted that the magnetic recording 
medium, in contrast to optical or mechanical sound-record- 
ing media, is never permanently changed. Any recording 
can be erased by passing the medium through a demagnetiz- 
ing field.) 


B. THE ADVANTAGES 


(1) A magnetic recording can be played back instantaneously 
(except for the time required to rewind the tape or wire). 
(2) There’s practically no limit to the number of times a 
recordimg can be played back without appreciable loss in 
quality of reproduction. (The limiting factors are the phys- 
ical strength of the recording medium and its resistance to 
atmospheric conditions, but these are considerable when 
subjected to average conditions.) (3) Previous recordings are 
erased by demagnetization and the medium can be used and 
re-used time and again. (4) Theoretically, a very high fre- 
quency range can be provided by making the speed of the 
medium appropriately high. (5) Power requirements are 
small. (6) Compared to optical- and mechanical-type sound- 
recording equipment, magnetic recording equipment is 
lighter and more compact. (7) “Storage” or “memory” ca- 
pacity of magnetic recording media is at least as great if 
not greater than that of other media. 


C. THE MAJOR DESIGN ELEMENTS 


(1) The recording medium (most commonly used are the 
magnetic-oxide coated paper- or plastics-base tape; the 
solid stainless steel wire; the plated wire). (2) The record, 
erase, and playback heads. (3) The motor-driven wire or 
tape transport system. (4) The amplifier and associated 
electronic system. 


D. STANDARDS?* 


(1) Magnetic Tape Dimensions. Thickness shall not exceed 
0.0022 in. Width of tape shall not exceed 0.250 in. 


* Comprehensive standards are now available as follows: “‘NAB Recording 
and Reproducing Standards,’’ published May 16, 1949, by the National As- 
sociation of Broadcasters, Department of Engineering, Washington 6, D. C. 
This covers mechanical, magnetic and optical standards, and provides a 
glossary of terms and definitions. The Radio Manufacturers Association, 
Engineering Division, Washington 4, D. C., has published the following 
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TABLE I—THE MAGNETIC RECORDING SYSTEM 


“low d-c noise” wire (designated Lubri-Lo). It js 
processed to a specification that calls for a modulation 
noise level to be at least 40 db below the saturated out- 
put at the frequency of maximum response. There is 
no change in the magnetic properties. This is an im- 
provement of 10 db compared with existing specifica- 
tions. Design advantages (in addition to reduction of 
modulation noise) claimed for this wire include the fol- 
lowing: (a) second harmonic distortion is lessened; 
(b) high background noise is decreased; (c) d-c erase 


nor shall be less than 0.244 in. 

(2) Magnetic Tape Speed. Primary standard speed shall be 
15 in. per sec. Secondary standard speed shall be 7.5 
in, per sec. Supplementary standard shall be 30 in. per 
sec. (These are NAB standards. RMA standard for tape 
is 7.5 in. per sec +2 per cent; for wire it is 2 ft per 
sec +2 per cent.) 

(3) Frequency Response Limits. Primary frequency re- 
sponse shall lie between two limits. The upper limits 
shall be uniform from 50 to 15,000 cps; the lower from 
100 to 7500 cps and 2 db below the upper limit. In 
addition, the lower limit shall be an additional amount 
down at 50 and 15,000 cps determined by decrease at 
a uniform rate of 3 db per octave below 100 cps and 
above 7500 cps. Secondary frequency response limits 
also lie between two limits. Upper limits shall be uni- 
form from 50 to 7500 cps; lower from 100 to 5000 cps 
and 2 db below the upper limit. In addition, the lower 
limit shall be an additional amount down at 50 and 
7500 cps determined by a uniform 3-db decrease from 
100 to 50 cycles and from 4000 to 7500 cycles. 

(4) Flutter and Wow. Instantaneous peak flutter and wow 
shall not exceed 0.2 per cent (peak to peak 0.4 per 
cent) when recording and reproducing on the same 
equipment. 


E. APPLICATIONS 


(1) Today’s commercially practical applications form a 
pretty impressive list. Here is a resumé: (a) home re- 
corders; (b) studio transcription recorders; (c) mobile 
recorders for the on-the-spot recording of news events, 
sports, etc.; (d) business dictating machines; automatic 
telephone-message recorders; (e) synchronized sound- 
movie recorders using sprocketed 16-mm, 17.5-mm and 
35-mm magnetic film; also recorders for moving pic- 
tures that utilize ordinary 0.25-in. tape and “lip” syn- 
chronization; (f) instruments for recording transient 
phenomena; (g) talking devices for continuous repeti- 
tive messages; (h) airport equipment providing multi- 
channel recording of control tower and plane messages; 
toys and other novelties. 

(2) In various stages of progress (from experimental to lim- 
ited commercial production) the following may be 
listed: (a) electronic digital computers and data analyz- 
ers; (b) telemetering devices; (c) devices for high-speed 
transmission of speech; also “speech-scramblers,” pri- 
marily for military use; (d) sequence control of opera- 
tional functions of machinery by means of signals re- 
corded on magnetic tape; (e) amateur or “home” type 
sound movie equipment for 8-mm film; (f) laboratory 
instruments where sound, time-delay, or memory storage 
are essential elements; (g) “echo” devices to provide 
additional reverberation as an aid in music recording. 


standards: ‘‘Magnetic Recording Instruments for the Home: Wire Size, 
Speed, Spools, etc.—REC-131"’; ‘‘Magnetic Recording Instruments for the 
Home: Dual-Track Recording on Magnetic Tape—REC-132"’; ‘Magnetic Re- 
corder Combined with Home Radio Receivers—REC-133”"; and ‘‘Magnetic 
Recorders: Conditions for Measurement and Definitions—REC-134.” 
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and bias for certain types of recorders can be used; 
(d) permanent magnet for erasing over-modulated sig- 
nals can also be used. This wire is prelubricated with 
a specially formulated petroleum oil in order to provide 
smooth passage through the recording head groove. 
Lubrication of recording wire has been a problem that 
presented many obvious difficulties since any non- 
uniformity of film thickness or accumulation of oil 
could adversely affect the response. On the other hand, 
completely clean wire has its drawbacks—among them 
sticking in the head at the high wire speeds used in skip- 
forward and rewind operations. 

An improved 18-8 stainless steel recording wire is 
also made available by the Wilbur B. Driver Company, 
both in 0.0040-in. and 0.0036-in. diameters, and with a 
tensile strength of 275,000 psi. “Inherent” curl diam- 
eter can be supplied within a specification of 114 in. to 
6 in., or the wire can be supplied straight.* A special 
treatment makes the wire surface smooth and lustrous 
so that it passes quietly and efficiently through the heads 
even at the highest speeds. Typical (conservative) data, 
with record and playback heads using a recording cur- 
rent of 0.25 ma and an erase current of 0.35 amp at 
frequency of 50 kc, are given by manufacturer as fol- 
lows (wire speed is 2 ft per sec) : 

Distortion at 1000 cps equal to less than 1.0 per cent 

100 cps signal down from 1000 signal by 16 db 

5000 cps signal down from 1000 signal by 4 db 

7500 cps signal down from 1000 signal by 10 db 

Completely saturated 1000 cps signal-to-noise ratio is 58 db 

D-c modulation down from 1000 cps signal determined for 
1000 cps signal-to-noise ratio is 42 db 


These values were determined for an average coercive 


* For wire-recorder use, a minimum curl diameter of 1% in. is generally 
considered desirable. If the wire is too straight, it may not wind on or 
off properly. 





The multichannel data recorder system developed by the Cook 
Research Laboratories is based on the use of the magnetic 
recording principle. It is applied to special instrumentation 
where it is necessary to record and interpret all types of 
re-occurring or transient phenomena capable of being trans- 
lated into electrical impulses. Instruments have been devel- 
oped for airborne use and have successfully performed their 
functions under extreme ambient conditions of shock acceler- 
ation as high as 75 g. Particularly interesting is the fact that 
a wide range of independent recording mechanisms are avail- 
able for built-in use. Type MR-8, shown here, has 12 infor- 
mation channels and one reference channel. Recording time is 
approximately 6 min. Tape speed is 11 in. per sec. A 1-in. 
wide paper-base tape is used. Drive motor is 24 volts d-c. 
Overall dimensions: 13% x 45% x 3% in. To the right is a typ- 
ical complete data interpretation equipment (Type DI-2) with 
a built-in recording pick-up mechanism and a Brush 2-channel 
recording oscillograph. 
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force of 260 oersteds and an average remanence of 2000 
gausses. 

Coated Tape. A coated magnetic recording tape con- 
sists of a paper or a plastics base coated with a magnetic 
oxide or a magnetic alloy dispersion in a resinous 
binder. Oxides are most generally used, with exact 
formulations a proprietary secret. The red ferric oxide 
(yFe,O,) or the black oxide (Fe,O,) are most com- 
monly employed. The brown oxide is also used. (It is 
made by a reaction of ferrous sulphate and sodium car- 
bonate.) Magnetic alloys may include the cobalt-nickel 
type or the cobalt-nickel-iron types. The trend, how- 
ever, is pretty strong toward the oxide coating. All 
coating materials have to be reduced to a very fine par- 
ticle size—less than 1 micron in the largest dimension. 
Completely uniform dispersion of the particles is the 
critical manufacturing problem. Lack of uniformity 
causes “magnetic holes,” and unevenness in reproduc- 
tion. 

Tape widths are from 0.240 to 0.250 in.; thickness 
from 0.0020 to 0.0025 in. Standard 7-in. reels contain 
approximately 1200-1250 ft of tape; some manufac- 
turers provide 5-in. reels containing about 600 ft; plas- 
tics tape backing is usually celulose acetate or a vinyl. 
-aper backing is usually a strong kraft. Properties of 
selected commercially available tapes are noted below: 


‘ec 


Several recording tapes are made by the Minnesota Min- 
ing & Manufacturing Company: The No. 100 Scotch tape 
has a treated paper backing and employs a black iron-oxide 
coating. It has a high output level and is intended for 
normal speech- or program-recording purposes. The No. 
111 tape, with a plastics backing and a red iron-oxide mag- 
netic coating, provides a better high-frequency response, a 
higher signal-to-noise ratio and a greater ease of erasure. 
Applications are for broadcast-type recorders and for other 
equipment where a more critical standard of response is 
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Mass production methods for duplicating 
pre-recorded magnetic recordings would 
open up a vast and brand-new market for 
magnetic recording—commercial sale of 
recorded tape in competition with disk 
recordings. Early in 1949 the Minnesota 
Mining and Manufacturing Company 
announced the completion of an experi- 














by a playback head, is suitably amplified, 
and then fed electrically into a number 
of magnetic heads for re-recording. A 
more recent experimental method is the 
“contact” printing method reported inde- 
pendently at the 1949 National Elec- 
tronics Conference by Marvin Camras, 


research physicist, Armour Research 


method calls for subjecting the unre- 
corded tape to a controlled alternating 
magnetic field while it is in physical con- 
tact with the recorded master tape. In 
this way the recorded magnetic traces are 
transferred directly to the blank tape. 
The illustration at the right shows the 





mental high-fidelity multiple recorder 
(see illustration at left) in which the sig- 


nal from a master recording is picked up = Minnesota 


involved. A third type, No. 112, uses the same plastics 
base as No. 111, but incorporates a brown iron oxide as 
the magnetic component; it has been developed for special 
high-speed, professional-type recorders. 

An improved tape (designated BK-600) has been released 
by the Brush Development Company. It has been developed 
specifically for semiprofessional equipment and the home- 
type recorders. Considerations of economy were combined 
with performance standards. Tape is paper-base type with 
a black iron oxide dispersion in a resinous binder. Coercive 
force is about 250-270 oersteds; residual induction about 
650 gausses. These values are measured in a magnetizing 
field of about 1000 oersteds. Physical properties of paper- 
or plastics-base tape are important. In this tape, breaking 
strength is 5-5% lb; plastic elongation at room tempera- 
ture (up to approximately 10 oz tension) is 0.0083 per cent 
per 1 oz tension. The tape exhibits good resistance to 
water, oil, grease; and fair resistance to most solvents al- 
though it is readily attacked by acetone. Reproducing level 
is said to be about 8 db higher than the predecessor Brush 
tape (BK-914); frequency response is substantially im- 
proved. 

A relatively recent entry in the tape field is the Permo- 
Magnetic recording tape made by National-Standard 
Company which previously has been identified solely with 
wire. (Both wire and tape are distributed by Fidelitone, 
Inc.) This tape incorporates a black oxide coating on a 
plasticized kraft paper base. Magnetic properties: mini- 
mum coercivity is 300 oersteds; minimum residual flux is 
0.5 maxwell (tests are made in a field of 1000 oersteds). 
Physical properties: minimum breaking strength, 5 Ib. 
Heat resistance: no signs of tackiness at temperatures up 
to 220 F. This line has currently been expanded by addi- 
tion of red-oxide-coated paper- and plastics-base tape. 

Audio Devices, Inc., is another source of magnetic re- 
cording tapes. Four different types are available: high- 
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Foundation (13) and Robert Herr, chief 
physicist, central research department, 


Mining. (14) Briefly, the 


Camras’ experimental duplicating ma- 
chine. Master tape is on bottom shelf. A 
magnetic transfer field is applied to blank 
reels at each of the “contact” stations. 


coercivity, black-oxide coated, plastics- or paper-base; and 
medium-coercivity, red-oxide coated, plastics- or paper- 
base. 

Special-width tapes are also available for multichan- 
nel type of recording with a suitable arrangement of 
sensing heads. Typical of such use is a transient phe- 
nomena analyzer. Twin-track tapes are used in home 
and broadcast-type recorders to provide twice the stand- 
ard recording period. The recording automatically 
switches to the second track after the first has been 
filled. Some difficulty from crosstalk or magnetic trans- 
fer might occur. Twin-track tape is of the same nom- 
inal width as standard tape—0.25 in. 

Magnetic-oxide dispersions suitably cemented to 
disks, drums, cylinders, sleeves and other specially de- 
signed recording elements are utilized in such devices 
as digital computers and data analyzers. Each appli- 
cation is “tailored” to order. 


Tape vs. Wire 


Much has been written about the relative advantages 
or disadvantages of wire and coated tape as recording 
media. Tape has been markedly in the ascendency dur- 
ing the past three years. Most of the home recorders 
and practically all of the professional-type machines 
utilize this medium. Here are some of the advantages: 
lower cost ; ease in handling ; ease of editing. Frequency 
response at usual recording speeds (7% in. per sec for 
tape and 2 ft per sec for wire) is about on a par with 
that of wire (6000-8000 cps at the higher limit) but 
with the increased speed (15 in. per sec) which is used 
in the professional high-fidelity tape recorders, the fre- 
quency response goes up to 15,000 cps. At equal speeds, 
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tape generally provides better frequency response and 
signal-to-noise ratio. Yet this doesn’t by a long shot 
rule out the wire recorder. Wire may be preferred 
where ambient or operating temperature or humidity 
may affect the paper or plastics base or even the mag- 
netic dispersion ; where compactness is a critical element ; 
where storage space for recorded reels is limited. 

It is unlikely that a product design engineer sets out 
to design a tape recorder or a wire recorder as such. 
The choice of the recording medium itself will most 
probably be open at the initial stages of a project. The 
primary decision will be to design the product—whether 
sound recorder or special instrument—around the mag- 
netic recording principle. A preliminary study of per- 
formance requirements, service conditions, cost factors, 
and other design targets will lead to a provisional de- 
cision to use either tape or wire. 

At this point, the “geometry” of the design begins to 
take shape. The choice of the medium will determine 
criteria for the recording, reproduce, and erase heads. 
It will also affect the design of the wire or tape trans- 
port system. Finally, the design of the associated elec- 
tronic system comes into proper place. 

The wise design engineer will best draw to the ut- 
most on the specialized experience and knowledge of 
the wire or tape manufacturer. For example, the fre- 
quency response is a function of several factors inherent 
in a recording system, and varies from system to 
system. These include: the type of head used; the re- 
cording gap; the reproducing gap; the azimuthal orien- 
tation of the heads; the characteristics of the tape or 
wire itself. Moreover, the bias current also affects the 
frequency response; and so does the speed of wire or 
tape travel. Tape or wire contact with the head is an- 
other consideration. It is essential that the contact be 
intimate and unvarying. Serious defects in recording 
and response can result if the contact is poor. Poor 
contact can be caused by lack of ductility in wire, by 
excessive “curl” in tape or by poor head design. 

Each of the factors cited has been studied intensively 
by research workers in the laboratories of the media 
manufacturers and much valuable design data are avail- 
able from such sources. Similar design data are also 
available from manufacturers of commercially available 
heads. In some instances, however, it may be preferable 
to design and build your own heads. The same com- 
ment applies to drive or transport units. These are com- 
mercially available as complete subassemblies; or they 
may be specially designed for the project in hand. 

Improvement in physical properties and performance 
characteristics or recording media is a subject of con- 
tinuous research. This is one exceedingly good reason 
why it would be foolish to say that any one type is be- 
coming obsolete. Special projects that may radically 
change the present position not only of recording media 
but of associated components are being pursued by the 
Armed Services, the National Bureau of Standards, and 
such research organizations as the Armour Research 
Foundation and the Franklin Institute. Although such 
projects are related to the design of special devices of 
noncommercial nature (such as complex computers, 
book-reading machines, or military instruments) the 
value of these developments will no doubt ultimately 
percolate to the commercial design level. 
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Endless-loop magnetic recorders have many potential applica- 
tions. Above, is a so-called “robot” magnetic announcer in- 
stalled by Westinghouse for in-plant use. Purpose is to keep 
supervisory employees abreast of latest company news. Scripts 
are first recorded on a portable Brush Soundmirror tape re- 
corder, then re-recorded on the permanently installed contin- 
uous-loop machine shown here which is connected with the 
plant’s own telephone system. As many as thirty listeners can 
dial in at any one time. This machine consists basically of an- 
other Soundmirror, here suitably modified, and a twin-cylinder 
device through which the recording metal tape is threaded 


and sealed. Previously recorded messages can be erased. 
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It should be interesting to cite here the interim re- 
sults in a project sponsored by the National Bureau of 
Standards for a tape required for use in calculating ma- 
chines. Owens-Corning Fiberglas Corporation worked 
on this project on a development contract for NBS: 


Objectives were a recording tape that would travel at 
much faster speeds than other tapes and that would be 
available in a considerably longer continuous footage. Spe- 
cifically, a tape %-in. wide, 3.0 mils thick with a 50-lb 
breaking strength and that would be able to travel at a 
speed of 60 in. per sec. Rolls were to contain 20,000 ft. 
Owens-Corning Fiberglas are understood to have met all 
these objectives except that the finished tape was 3.5 mils 
in thickness. Details of composition are as follows: 

Tape has a vinyl film base reinforced by laying a very 
fine type of glass-fiber yarn (ECD 900-1/0). Yarn is tightly 
placed in a parallel arrangement, and then another very thin 
film of vinyl is applied on top of the glass-fiber reinforce- 
ment so as to make a sandwich construction. Thickness of 
raw tape is approximately 0.003 in.; the coated tape is ap- 
proximately 0.0035 in. thick. Coating is magnetic oxide. 

The basic advantages of the glass-fiber construction are 
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that it (a) provides better dimensional stability and (b) 
better breaking strength as compared with both the plastics- 
and paper-base tapes. Another advantage (although not 
particularly important in this application) is that the tape 
will not support combustion. A distinct disadvantage is that 
the glass-fiber tape is 0.0035-in. thick as against an aver- 
age of 0.0022 for the paper and plastics types. Frequency 
response curves show good, relatively uniform character- 
istics. Signal-to-noise ratio is about 44 db at a frequency 
of 1 kc. Noise tests, however, were inconclusive since in- 
sufficient material was available for adequate tests. ( Neither 
the noise tests nor speed tests were made at NBS.) 


Another experimental development is based on using 
certain alloys of iron, also iron salts, to produce an es- 
sentially pure magnetic iron powder of ultrafine par- 
ticle size, and good coercive value, for use as a magnetic 
coating material. 


Magnetic Sound-on-Film 


This discussion has already noted the potential im- 
portance of magnetic recording in both professional and 
amateur sound-movie equipment. An even bigger field 
perhaps lies in TV film production. An entirely new 
area of product design is being developed. Practical 
results have already been reached in the professional 
field with 35-mm and 16-mm equipment. Advantages of 
magnetic sound-on-film as against optical recording 
have been summarized as follows: 


1. It can be erased for correction purposes, or for reuse of 
the material. 
. No developing or other processing is required, and the 
record can be played immediately after recording. 
3. The record (not merely the recording signal) can be 
monitored as it is being made. 
. Equipment is simpler and less expensive. 
. Open apparatus (no light-tight boxes required). 
. Less serious distortion caused by overmodulation. 
. The track can be added to the picture after it is de- 
veloped, edited, or printed. 
. The track can be placed outside sprockets for adding 
sound to present silent films. 
9. Multiple tracks can be made simultaneously or in suc- 
cession. 
10. Photographic processing does not harm the magnetic 
properties, and the magnetic track is durable enough to 
last for the life of the film. (4) 
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Problems of producing a satisfactory film have not 
yet been fully solved—at least in 16-mm and 8-mm 
widths. Development types have been varied. Magnetic 
coatings may be deposited over the entire area of the 
standard-type emulsion film, or in narrow “sound” 
tracks along the edges of the film. These tracks are of 
the order of 0.0005 in. thickness and in widths of 0.016 
to 1.00 in. Multiple tracks (four or more) can be 
deposited on 35-mm film. The additional tracks can be 
utilized for such purposes as stereophonic (“three- 
dimensional”) recordings, or for editing and rearrang- 
ing. Film is sprocketed for synchronized use. Depend- 
ing on the nature of the magnetic track, it is used in 
a “sound” camera or in a “sound-and-picture” camera. 

A particularly intriguing field for new product de- 
velopment is offered by the 8-mm magnetic-sound pro- 
jector for the amateur. Several manufacturers are work- 
ing on this project, although results so far are wrapped 
in secrecy. The prospects are wide open, since the op- 















tical system has not been successfully applied to the 
8-mm field. Reasons for this are: (a) film speed too 
slow; and (b) recording space too limited. Here are 
some considerations that enter into the development of 
8-mm magnetic sound film, and also, although to a 
lesser extent, of 16-mm film: 


Most immediately useful process from the standpoint of 
the user of home movie equipment is to add the magnetic 
track material to the picture film after the film has been 
processed and edited. Armour Research Foundation and 
certain equipment manufacturers have successfully applied 
track material to 8-mm and 16-mm film in the area outside 
the driving perforations. This was done by flowing a sus- 
pension of the magnetic oxide powder in a suitable binder 
onto the cellulose acetate surface of the film (that is, the 
surface away from the emulsion). Armour Research claims 
to have successfully applied a similar coating to the emul- 
sion side but others express some doubt as to the possibility 
of always securing satisfactory adhesion. It is found that 
with a proper binder and a proper application method, ad- 
hesion of the magnetic coating to the film is sufficiently 
good so that it will withstand extremely severe mechanical 
abrasion, creasing, or scraping without dislodging the track. 

The second and perhaps ultimately most desirable method 
of preparing magnetic film for the amateur market as well 
as for TV use is for the film manufacturer to coat the mag- 
netic track on the film at the time the film is made. This will 
be a big impetus to design of amateur, semiprofessional and 
TV single-system sound-and-picture cameras and projec- 
tors. It has been demonstrated that a magnetic track on 
which sound has been recorded can be processed without 
damage to either the magnetic material or the recorded 
sound. Much interest has been aroused in attempts to 
laminate coated magnetic recording tape onto standard pic- 
ture film, but results are still intangible. 


Commercially produced magnetic sound film for mo- 
tion picture use is available from Minnesota Mining 
and Manufacturing Company and from E. I. du Pont 
de Nemours & Company. Eastman Kodak is research- 
ing in this field. 

Du Pont film (designated No. 901) is typical. It is 
available in 35-mm, 17.5-mm and 16-mm stock. Mag- 
netic coating is red ferric oxide on a cellulose acetate 
backing. Consideration of existing equipment, includ- 
ing projection reels and standard-size film cans, has re- 
sulted in adoption of a nominal total film thickness of 
0.006 in. Perforations for 35-mm film are rectangular 
positive perforations in accordance with American 
Standard Z22.36-1947. The 17.5-mm stock has the 
same type of perforations along one side, while the 
16-mm perforations are the same as for 16-mm photo- 
graphic stock. 


Tape Used for Lip Synchronization 


Standard unsprocketed 0.25-in. tape is also being 
used in the motion picture field by adopting “lip” syn- 
chronization; that is, the recording is synchronized to 
the lip movements in the picture film. Essentially, this 
method is intended to reduce further the production 
cost, since the standard 0.25-in. tape is considerably 
cheaper. 

A difficult engineering problem is presented in lip 
synchronization as it is necessary to automatically com- 
pensate for the day-to-day expansion and contraction 
in the tape under the influence of temperature, humidity 
and mechanical tension. Unless a means for such com- 
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pensation can be effectively incorporated, it is obvious 
that synchronization between the magnetically recorded 
sound and the visual recordings will not be achieved. 

A number of manufacturers have been able to develop 
lip-synchronous equipment with apparent success. Fre- 
quency response is of the order of 40 to 15,000 cps at 
speeds of 15 in. or better per sec. At lower speeds, say 
74 in. per sec, response drops to approximately 45 to 
8500 cps. Lip-synchronous sound recording is provided 
for 16-mm and 35-mm visual recording. 

In the Rangertone, Inc., sprocketless system, for ex- 
ample, the synchronization is effected by means of elec- 
trical striation of the standard 0.25-in. magnetic tape. 
Essentially, a synchronizing signal is placed on the tape 
during the normal recording in addition to and per- 
pendicular to the normal longitudinally recorded sound 
track. When the recording is played back, this syn- 
chronizing signal is picked up by a suitably mounted 
head and applied to a thyratron variable-frequency 
motor-drive control. With the motor speed thus con- 
trolled, playback timing is said to be maintained within 
an error of % sec for 30 min of recording time. This 
technique is claimed to compensate for tape stretch or 
shrinkage, varying capstan diameters, slippage, and 
power source fluctuations. 


Recording, Playback, Erase Heads 


Once the medium has been selected and an approxi- 
mate target set up for the desired frequency range? the 
head design assumes the critical position, since the head 
provides the limiting factors in the attainable frequency 
range and maximum signal-to-noise ratio. The product 
design engineer engaged on a magnetic recording pro- 
ject can (a) place his problem with suppliers of the 
commercially available heads; (b) with the suppliers of 
recording media (in some instances the same companies 
provide media and heads); or (c) if commercially 
available heads do not fit his needs, he will have to 
create his own design, utilizing whatever information 
he can garner from all sources. 

Design considerations vary from product to product. 
In the design of a high-fidelity professional-type re- 
corder, the heads will be expected to record and repro- 
duce a frequency range of the order of 45 to 15,000 cps 
within +2.5 db and will be required to provide a signal- 
to-noise ratio of say 45 to 60 db. Distortion should not 
exceed 3 per cent for any frequency within the deter- 
mined range. Where the requirements are much less 
stringent, the heads are not required to reproduce a 
range higher than 6500/8500 cps at the upper limit. 
All in all, design data on heads are not too readily re- 
leased ; in most cases the design is considered a trade 
secret. Some general considerations, however, may be 
stated first (and it must be noted that some areas of 
disagreement will be found among designers) : 


1. Ring type of head and longitudinal recording are 
most commonly used. Magnetization is in the direc- 
tion of tape or wire movement; this has been found the 
most efficient. Where recording is transverse or per- 
pendicular to the medium the efficiency is considerably 
reduced, but some applications are found. One such use 
is for recording a reference signal. 

2. Basic head construction is usually a laminated as- 
sembly of silicon steel, a 50-per cent nickel-iron alloy, 
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Western Electric is making available magnetic modification 

parts for certain series of film recording machines and related 

equipment. In the recorder shown here (RA-1231) the optical 

components in the light-modulator compartment have been 

removed and a control panel and various electrical compo- 

nents are substituted. Layout of heads and other components 
in the magnetic film path is shown in diagram. (15) 


or an 80-per cent nickel-iron alloy. Very low retentivity 
and flux-carrying capacity sufficient to saturate the mag- 
netic medium are essential. Consequently, the high- 
content alloys are considered the most desirable head 
materials ; typical materials are Mu-Metal, Hy-Mu 80, 
and molybdenum Permalloy. Thinnest possible lami- 
nations are also desirable. A typical high-fidelity de- 
sign utilizes laminations punched from 0.003-in. stock, 
carefully annealed for optimum magnetic properties. 

3. Gap design calls for precision. Materials for gap 
spacer should be nonmagnetic and should be as hard or 
slightly harder than the lamination material. The latter 
point is particularly important when the head is de- 
signed for use with tape, since the tape coating is 
abrasive and tends to wear down the spacer material 
at a quicker rate than it does the pole-piece materials. 
This causes rounded pole-piece corners and high-fre- 
quency losses. Beryllium copper has been used to ad- 
vantage as a spacer material. 

4, Mountings for head should provide suitable adjust- 
ments to assure good alignment with the tape or wire. 

Specific requirements can be summarized: (5, 6, 7) 

(Continued on page 186) 















ELECTRIC CLUTCHES 
keep motors cool 
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L. A. LEIFER 
Assistant Chief Engineer 
Gisholt Machine Company 


IRECT-ACTING, magnetic clutches have been 

found to offer distinct advantages when applied 

to machine tool spindle drives. Through their 
use spindle drives of standard turret lathes have been 
improved, the useful speed range greatly increased, 
and certain difficult drive applications successfuily ac- 
complished. The control and actuating elements to 
obtain these results have been relatively simple. 

The clutch device consists, basically, of two parts. 
The first part, Fig. 1, is a magnet element containing the 
energizing coil surrounded on three sides by a steel 
shell of magnet iron, and covered on the fourth side 
by a special friction material. The second part is a 
segmental armature which completes the magnetic cir- 
cuit and bears against the friction surface. Approxi- 
mately 0.1 sec after impressing 90 volts. d-c across 
the magnet terminals, the clutch is in full engagement 
and drawing 0.3 to 0.4 amp. During the 0.1 sec it takes 
the flux to build-up, the clutch gradually increases its 
contact pressure, thereby automatically providing the 
smooth, shockless acceleration desirable in any drive. 

One of the earliest applications in which the inherent 
advantages of these clutches and brakes was utilized 
by the Gisholt Machine Company was on a single- 
spindle automatic lathe demonstrated at the machine 
tool show in 1947. A means for rapidly and smoothly 





Fig. 3—Machining of rope grooves in hoist drums called 
for close control of spindle stopping and reversing point. 
Solved by reversing drive using two magnetic clutches. 
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accelerating the spindle to 1800 rpm, driving it for a 
few seconds, and then rapidly decelerating it to stand- 
still was required. The workpiece and the holding 
fixture were relatively large for such high running 
speed, necessitating a large diameter, rigid spindle. 
Past experience indicated that starting and plugging 
the motor would not be satisfactory because of the 
large inertia forces and the frequent starts and stops 
required; hence the electric clutch-brake combination, 
Fig. 2, was employed. 

Fhe spindle drive is from a squirrel-cage induction 
motor through V-belts to a live pulley mounted on ball 
bearings at the rear of the spindle. Clutch magnet is 
attached to the pulley and brake magnet to the head- 
stock. Between them are the two armatures, both 
keyed to the spindle. With this drive it was possible 
to accelerate to full speed, take a short cut, and stop 
the spindle eight times per minute without overheating 
the motor. This was accomplished by placing sufficient 
resistance in series with the clutch coils to keep the 
accelerating torque below 150 per cent of full-load 
motor torque. 

Another drive problem arose in the design of a 
machine for turning rope grooves in hoist drums, 
shown in Fig. 3. This involved a means for quickly 
positioning the spindle to permit engaging a tool in a 
cast recess little larger than the tool, starting with the 
tool advanced for a full cut, and stopping accurately 
at the end of several revolutions with the tool just 
into another small cast recess. Requirements were ex- 





Fig. 4 (Right)—Cross-section of reversing clutches and 
first stage of headstock gear train. Outer (left) clutch 
armature is keyed to the pulley shaft, whereas the 
inner clutch armature is keyed to a sleeve, mounted 
on separate bearings. Sleeve carries a chain sprocket 
at its inner end. With the outer clutch engaged, upper 
countershaft is driven in reverse through gearing from 
pulley shaft. Chain drives armature of inner clutch in 
reverse direction to pulley (relative speed doubled). 
When inner clutch is energized, drive to countershaft 
through chain is in forward direction. Gears then drive 


outer clutch armature in opposite direction to pulley. 
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Electric clutches, alone or in Armature 
° ° ° h b k 1 Magnet Insert \ Undercut 
combination wit rakes, solve saad 


problem of rapid starting and 
stopping, also frequent reversals, 
of machine tool spindles, with- 
out overheating driving motor. 
Controls simplified by low energy 
requirements of coils. 
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tremely accurate control of the stopping and reversing 
point, many reversals per hour, and the most con- 
venient type of contol device possible. 

To do this, a pair of magnetic clutches were re- 
cessed into the driven V-belt pulley of a large turret 
lathe. Both clutch magnet bodies were attached to the 
live pulley and energized through slip rings and 
brushes. As shown on the cross-sectional view, Fig 4, 
the corresponding armatures were keyed to separate 
driven members, one the pulley shaft proper, the other 
an independently mounted sleeve. The latter drives a 
countershaft through a roller chain in the same direc- 
tion of rotation, while the pulley shaft drives the 
countershaft in the reverse direction through gearing. 
In this way a reversible drive is obtained by clutch 
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Fig. 1—The two magnetic elements, shown in section at left, may 
be used as either a clutch or brake. Electric power applied through 
imbedded coils applies frictional force through armature plate. 
















Ay 
TSA ! 


tf 
| 2 = 
OV ag 
ZAC a a TV 


Vdd , 


Magnet Poles 

































Fig. 2—Fast starting and stopping of heavy turret lathe 
spindle is accomplished by electric clutch-brake combina- 


tion on live pulley. Brake magnet is fixed to headstock. 
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action. When one armature is driving, the other is 
being rotated in reverse through the chain-gear com- 
bination, thus doubling the relative speeds of magnet 
friction faces and armatures. When the shift between 
clutches is effected, this condition results in tremendous 
braking effort with little expenditure of electrical en- 
energy. Furthermore, since the pulley is always run- 
ning at a given speed in the opposite direction, the 
relative speed between the two members never reduces 
to zero, as it does with a brake having one member 
stationary. Consequently, the braking action is ex- 
tremely fast. Also, because of the low excitation or 
low torque, the deceleration is exceptionally smooth. 


Cushioned Engagement Obtained 


In the elementary control diagram for this machine, 
Fig. 5, when the selector switch is turned from “stop” 
position to the “forward” position, the forward clutch 
is energized at contact B1. The time-delay relay TDR 
is simultaneously de-energized by the opening of con- 
tact A2, but its “timed contact” remains open for a 
second or two. The clutch is energized, therefore, at a 
low voltage as determined by the adjustment of R1, 
to provide a cushioned engagement. This arrangement 
has been found to greatly prolong clutch life. When 
the time-delay relay contact closes to short-cut the 
resistor and apply full voltage to the clutch, the spindle 
has been accelerated to its full speed. 

During forward rotation, a zero-speed switch, driven 
from the high speed clutch shaft, makes the F contact. 
When the selector switch is turned to the stop position, 
the forward clutch is de-energized and contact is made 
through the F contact of the zero-speed switch to the 
reverse clutch. Since, in the stop position contact A2 
is also made, the time-delay relay is energized and the 
time-delay relay contact is immediately opened so that 
the reverse clutch is energized through the resistor 
R1. This again provides the soft or cushioned action 
for stopping. 

If the selector switch were moved directly from the 
forward to the reverse position, the time-delay relay 
will have been momentarily energized in passing 
through the stop position, and the timed contact would 
be open for the duration of the time setting. This serves 
to cushion the reversal. 

During reverse rotation, contact R of the zero speed 
switch is closed so that when moving the selector 
switch to the “stop” position, the forward clutch is 
energized through this contact to stop the spindle. In 
both directions of rotation, the zero-speed switch con- 
tacts are adjusted to open at about 50 rpm of the head- 
stock countershaft. The slight delay in the cessation 
of braking action while the flux decays to zero results 
in the actual stopping of the spindle. With these con- 
trols the machine operator on the hoist drum job was 
easily able to stop or reverse the direction of spindle 
rotation with the 1 in. space allowed. 

The success of this unit led to the adoption of these 
clutches as standard equipment on all Gisholt saddle- 
type turret lathes. These machines are equipped with a 
hydraulically actuated speed selector by means of 
which the operator can automatically obtain the correct 
spindle speed for each cut by turning a selector dial. 
By selecting one of two positions of a control lever, 
the speed change can either take place immediately 
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Fig. 5—Elementary control diagram for magnetic clutch 
drive illustrated in Fig. 4. Cushioned engagement of 
the clutch is provided by low-voltage resistance R1 
which is brought into action by time-delay relay TDR. 





Fig. 7—Special circuit worked out for valve seating oper- 
ation. Torque control of the screwing operation is ob- 
tained through potentiometer R and the selector switch. 


upon turning the dial, or the dial can be turned to the 
position for the next cut while the previous one is still 
in progress, In the latter case the actual shift is effected 
by a flip of a “high-low” lever beside the dial. 

Since the actual speed changes are accomplished 
largely by hydraulically shifting gears on splined shafts 
inside the headstock, to avoid clashing, some means 
must be provided to reduce the relative tooth contact 
speed of the gears before attempting to engage them. 
In machines of standard speed range, this is accom- 
plished by hydraulically shifting a large ratio, high-low 
clutch into the low position before making the gear 
shift. The present tendency toward higher cutting 
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Fig. 6—Complete elementary control diagram for a 
high speed turret lathe. Two zero-speed switches and 
two time-delay relays are part of the control of the 
forward and reverse clutches. Pressure switch ties in 
with hydraulic gear shifting function. Motors have 
simple pushbutton control through magnetic starters. 


speeds, as well as the increased volume of machining 
of aluminum and magnesium alloys, has led to the 
development of lathes with 24 speeds going to 225 per 
cent of the normal top speed of five years ago. In these 
machines, slowing down of headstock shafts to safe 
speeds prior to automatic gear shifting could not be 
accomplished by the former method of shifting the 
high-low clutch. With the addition of a few controls 
to the magnetic clutch drive arrangement, however, it 
became relatively simple and almost foolproof. 

A complete diagram of the controls for a high-speed 
machine is shown in Fig. 6. The forward-stop-reverse 
control is the same as previously described. The addi- 
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tional equipment consists of a pressure switch, a sec 
ond time-delay relay with several interlocks, and a 
second zero-speed switch. Whenever a speed change is 
made with the speed selector, the pressure switch 
energizes time-delay relay No. 1. The normal circuit 
to the reverse-stop-forward selector switch is opened by 
the opening of the normally closed time-delay relay No. 
1 interlock. Simultaneously, a circuit is completed by 
the normally closed time-delay relay interlock through 
the second zero-speed switch to the original or braking 
zero-speed switch. The timed contact of the time-delay 
relay No. 1 remains in the position shown for several 
seconds so that the clutch opposite from the one that 
has been driving is energized. This causes a braking 
action to take place, not to a standstill, but only until 
zero-speed switch No. 2 opens. This switch is driven 
from a shaft in the center of the transmission and is 
adjusted to open at a safe speed for gear shifting. Thus 
gears can rotate during shifting to prevent teeth from 
attempting to mesh at standstill when they might not be 
in alignment. If the spindle has been rotating at one 
of the lower speeds when the shift is initiated, so that 
zero-speed switch No. 2 is not making contact, no 
braking action takes place. It is not necessary. 


Smooth Acceleration Assured 


To insure continued shaft rotation during gear shift- 
ing at safe speeds and to obtain smooth acceleration, 
the timed contact of time-delay relay No. 2 is used to 
close the circuit to the reverse-stop-forward selector 
switch through a large resistor (R3). This action takes 
place approximately three seconds after the speed 
change is initiated, and after slow-down for gear shift- 
ing has been accomplished, to re-energize the original 
driving clutch. The slow-down-for-gear-shifting action 
operates in the same manner whether the spindle has 
been running in a forward or in a reverse direction. 
At the conclusion of the speed change the pressure 
switch opens, de-energizes time-delay relay No. 1, and 
restores the normal driving circuit as shown on the 
diagram. 

On the diagram are also shown the other electrical 
controls and devices. Of interest is the method of con- 
necting the solenoid-operated valve for actuating the 
chucking cylinder, when used. This is interlocked with 
the reverse-stop-forward switch so that the piece can 
only be unchucked with the switch in the stop position. 
On the full shop drawing, panel connections to each 
of the control components are shown by use of the 
so-called “wireless-wiring diagram,”* which we have 
found to be very satisfactory. Magnetic clutches may 
also be used advantageously for obtaining torque 
control. One such application is found in a turret 
lathe used in the manufacture of large gate valves. 
The valve seat portion of the body is machined 
in one chucking using a special indexing fixture. 
After completing the machining and threading of 
the body at both valve seat positions, the valve seat 
inserts are screwed into place. This involves the appli- 
cation of considerably more torque than can be ob- 
tained by hand with the longest wrench a man can 
handle. One of the better devices developed in years 


(Continued on page 166) 


* See “Using Wireless Wiring Diagrams in Control Panels,” E. J. Rivoira, 
ELectricaL MANUFACTURING, Jan. 1947, p. 109. 
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Reducing setup time 
On a col Winder 





Increased production rate and wide range of adjustability with reduced setup time 
were objectives in developing this new coil winder for short run work; accom- 
plished by: careful grouping of controls separating setup from running functions, 
reversing leadscrew traverse with quick-change gearing, and adjustable-speed drive. 
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NVESTIGATION of the market for coil winding 

machines disclosed that fully three-fourths of the 

market was in commercial coil winding, generally 
in small lots. The need was for a machine capable of 
winding a wide range of coils and a major requirement 
therefore was maximum flexibility in setup. By com- 
parison, the high production rates and low coil costs 
obtained with fully automatic machines put heavy pres- 
sure on faster production and quicker setup in com- 
mercial winders. 

On a coil winding machine, as with any production 
machine, the amount of automatic control that can be 
justified is dictated by lot size. Much longer setup time 
is feasible on a long run on an automatic machine than 
for a short run on a manual machine. The basic prob- 
lem faced in the design of the new No. 108 Coil Winder 
was to find the best possible answer to three conflicting 
design objectives: increased production rate, wider 
range of adjustability and reduced setup time. In addi- 
tion, the coil stick must remain fully accessible, controls 
must be simple and easy to operate, and selling price 
must be low enough to reach a wide market. 

To aid in reducing setup time, it was agreed that all 
controls for adjustment of spindle speed, traverse rate 
and length, and turn count must be finger-tip controls. 
They must be conveniently located and arranged to 
avoid “crossed hand” operation. Every setting must be 
easily executed by a female operator. 
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For flexibility in adjustment, electrical controls were 
to be used wherever possible, and designed to eliminate 
the human element. To reduce waste and improve qual- 
ity, automatic controls were essential to eliminate over- 
runs. The machine had to be capable of winding a full 
range of wire sizes with adjustable turn spacing, and 
cover the usual ranges of coil diameter and length. 

In addition, flexibility in setup must cover usual 
methods of preparing coil sticks, types and number of 
tapes inserted, adhesives applied, soldering methods and 
transfer systems. These operations are similar from 
plant to plant, but seldom identical. Since no single 
attachment could be designed to meet all requirements, 
access to the coil stick must be free in order to simplify 
setup. This was a requirement of the design which 
fixed the location of the wire guides and the traverse 
frame. 

Clean appearance of the controls must be obtained to 
give the operator an impression of simplicity. This re- 
quirement was important partly because female oper- 
ators are usually employed but also to increase produc- 
tion rates by eliminating complexity of controls and 
adjustment. 

Job shop or commercial winding is usually done in 
many small shops rather than in a few large ones. In 
such shops, the initial cost of the machine is a very 
important factor. The winder therefore had to be de- 
signed to a predetermined selling price. 

Guided by these design aims, development work was 
started and after construction of models and tests on 
component parts, the new No. 108 Coil Winder shown 
in Fig. 1 was finally developed. The basic elements 
incorporated in the final design included : 


Leadscrew traverse 

Quick-change gear drive 

Reversing clutch drive with a single leadscrew 
Adjustable-speed sheave and friction clutch on spindle 


eno 


ELECTRICAL MANUFACTURING 








‘sat 






































Fig. 1—To cut coil costs for 
short run jobs, this new winding 
machine is designed for quick 
setup combined with wide range 
of adjustment and a _ variable- 
speed drive. All set-up controls 
are grouped in the left pedestal; 
all running controls except foot 
treadle for starting and stopping 
spindle are at operator’s right. 
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WILLIAM CLARK 


Production and Design Engineer 
CARL E. SULLIVAN, JR. 
Planning Engineer 


The Universal Winding Company 


on 


. Ratio-bar adjuster for stepless control of wire spacing 
between gear steps 

6. Rapid traverse for indexing wire guides when wires are 
transferred to a new stick. 

Instead of the generally used cam system of travers- 
ing, a leadscrew traverse with quick-change gears (Fig. 
2) offered a more positive control of wire lay as well 
as simplifying setup. Unlike the cam system where the 
gear ratio depends on the number of turns in a layer, 
the leadscrew gearing is independent of the length of the 
traverse. This means that the selection of gearing de- 
pends on but two factors: the wire size and spacing 


between turns. Although the amount of spacing varies 
slightly with the nominal diameter of the wire, a gen- 
eral rule of thumb is to wind 10 per cent open. In view 
of the wide acceptance of this rule and the small varia- 
tion over the entire wire range, this 10 per cent factor 
was designed in as a constant, leaving wire size as the 
only variable. A very promising picture was imme- 
diately presented. A characteristic of the AWG system 
is that the wire sizes vary geometrically; that is, the 
ratio of the diameters of any two adjacent wire sizes is 
a constant. It was therefore possible to design a com- 
pact, two-stage quick-change gear system shown at B 





Fig. 2—Winding traverse is driven by 


ratio bar D mounted between follower 


spindle 


speed pulley A _ providing 


this unit-assembled machine head in- 
corporating a leadscrew A_ driven 
through quick-change gearing B, re- 
versed by a toothed-jaw clutch C; 
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E and traverse rod F gives continuous 
adjustment of lead. Fig. 3 (Right)— 
Drive mounted in column includes a 
constant-speed motor with a variable- 


speeds from 400 to 2200 rpm. Sepa- 
rate drive B provides independent 
power traverse for indexing to either 
end of travel in starting new coil. 
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in Fig. 2 which could be set up for any turn ratio simply 
by setting two levers to correspond with the wire size. 
This eliminated the need for loose gears, gear tables 
and hand tools for changing ratios. 

For reversing the direction of traverse, the most com- 
mon method employed on coil winders is the use of two 
opposing leadscrews with a split nut thrown from one 
screw to the other by a solenoid energized at ends of the 
traverse. On the new coil winder, however, it was de- 
cided that the use of a single leadscrew which reversed 
its direction of rotation at the traverse extremities 
would offer better wear conditions and improved accur- 
acy. In this system the follower is always in contact 
with the leadscrew ; impact loads on the screw thread, 
which result in wear and inaccuracies, are eliminated. 
Further improvement in accuracy was obtained in the 
design of the reversing clutch itself shown at C in Fig. 
2. This double-throw jaw clutch has 30 teeth. Spring 
loading and control of release through hardened gears 
insures an accuracy of one tooth. As the leadscrew has 
an Acme thread with ten turns to the inch, the resultant 
accuracy at the coil is within 0.003 in., representing one 
turn of the finest wire to be wound. 

Numerous drive systems were considered and tested 
in an attempt to obtain one which offered easy control 
by the operator. The final version consisted of a %-hp 
a-c constant-speed motor, Fig. 3, driving through an 
adjustable sheave shown at A, to a multiple-disk friction 
clutch attached directly to the spindle as seen in Fig. 4. 
This drive provided a spindle speed range of 400 to 2200 
rpm. The clutch and a brake were connected to the 
operator treadle, giving smooth control of the starting 
speed and holding the spindle at rest when not winding. 
The adjustable-sheave speed controller, Fig. 5, provided 
easy control of the optimum spindle speed by merely 





Fig. 4—Top view of machine head 


turning a crank A located on front of the column. 


grouped. Handle A adjusts variable- 
assembly shows the variable-speed speed pulley, B operates the ratio bar 
drive, clutch A and brake built in at to control space between turns, at C 





Field tests of a working model incorporating this 
drive indicated, however, the need for two major refine- 
ments. As mentioned earlier, the change-gear system 
was predicated on the general acceptance by the winding 
industry of a 10 per cent open wind for all wire sizes. 
To meet all expected requirements in regard to wind 
spacing, a set of percentage gears had been incorporated 
to open or close the wind a predetermined amount. Al- 
though this system was satisfactory in the field, it was 
felt desirable to incorporate a stepless adjustment to 
meet special specifications, and to simplify setup. In 
the final model, therefore, the adjustable ratio bar 
shown at D in Fig. 2 was incorporated between the 
leadscrew follower E and the traverse rod F to give pos- 
itive, stepless adjustment between any two settings of 
the change gears. This system interposes an additional 
velocity increment between the follower and the traverse 
assembly which results in opening or closing the wind. 
Setting is controlled by the crank B (Fig. 5) on the 
front of the machine head. With the incorporation of 
this control, complete setup of the machine, except for 
spacing of wire guides and marking blades, was pos- 
sible in six short steps, using only the grouped controls 
shown in Fig. 5: 
1. Set change-gear levers C to correspond to wire size 
2. Set traverse length dial D as specified 
3. Set counter E at specified total count 
4. Set turn-per-layer control B to extreme “increase” 
position 
. Starting machine with traverse frame at left end of 
travel, wind until counter indicates specified turns per 
layer 
6. Decrease turn-per-layer setting until reversing clutch 
shifts. 


wn 


Total time for this setup is less than two minutes, 
and after completing the above operations, the machine 





automatically stops winding at end of 
preset number of turns. Automatic 
traverse switch G and spindle hand- 


left of the traverse gearing. Counter are the quick-change gears, and ad- wheel H are operating controls con- 
at lower right. Fig. 5 (Right)—All  justment D for winding length. Count- venient to operator’s left hand. All set- 


controls for setting up the winder are 





er E placed for easy view of operator 


up control positions are in clear view. 
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Fig. 6—Electrical controls stop the 
winder automatically at end of the 
preset count or when wire supply is 


operator’s right is the tailstock lever 
A and marking blade lever B; a paper 
feed tray C is spring balanced and 


for spindle drive. Individual guards F 
cover marking blades when in down 
position. Space in right pedestal has 


limit switches stop frame 
Fig. 7 (Right)—At 


interrupted; 
rapid traverse. 


will consistently wind the correct number of turns. 

One of the more time-consuming handling operations 
is that of indexing the wire guides at the extremity of 
the traverse each time the wires are transferred to a new 
stick. Observations in the field indicated that this 
offered an opportunity to save labor and reduce coil 
costs. A simple modification was made in the final 
model to incorporate a power take-off from the motor 
shown at B in Fig. 3, to drive the leadscrew indepen- 
dently of the spindle and gear system. _Control of this 
drive is by a small toggle switch C, Fig. 5, located on the 
table just in front of the gear case and nin easy reach 
of the operator. To drive the traverse rapidly to the 
left without adding turns of wire, the operator need only 
to throw the toggle to the left, and to the right to tra- 
verse to the right. A limit switch stops the traverse at 
either end of the travel. 

Functionalism was the primary objective in arranging 
the basic components into an integrated machine. Al- 
though appearance was given thorough consideration, 
it was never permitted to interfere with the functional 
design. For instance, in locating the counter mechanism, 
which indicates the number of turns wound and auto- 
matically stops the machine at the correct count, ease 
of observance by the operator was the primary consid- 
eration with a secondary effort to preserve the contour 
of the head of the machine. Those operating controls 
frequently used were divided between left-hand and 
right-hand operation and the need for cross-hand oper- 
ation was avoided. Controls used only for setup were 
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locked in feeding position by knob D. 
Foot treadle controls clutch and brake 


been made into a locker for the op- 
erator. Treadle is handy to both feet. 


grouped on the front of the machine head, Fig. 6, where 
the settings could be read at a glance and changes in 
setup could be made in the shortest possible time. 

Ease of operation was considered a primary func- 
tional requisite. Therefore, all mechanical controls were 
designed and located as shown in Fig. 7 to meet this 
requirement. The spindle handwheel is large in diameter 
and offers a wide, smooth surface for contact with the 
operator’s palm. The tailstock A is constructed so that 
one motion of the lever unlocks the live center, retracts 
it, and relocks it in the retracted position. The lever B 
for operating the marking blades, which make a small 
cut midway between each coil to insure accurate sep- 
aration when cutting is both accessible and efficient. 
Paper feed tray is locked in position at arbor height by 
knob D during running to aid the operator to insert 
paper rapidly and accurately but is spring loaded so 
that adjustment can be made by finger touch for quick 
relocation to give completely free access to the arbor. 
The treadle E through which the operator controls start- 
ing speed and braking is large enough to permit easy 
operation by either foot. The height of the machine, and 
particularly the arbor, has been designed so that an 
operator finds the coil stick positioned for least fatigue 
during the many handling operations. A locker has 
been provided in the right hand column for storing the 
operator’s personal belongings. Individual guards F 
cover each of the marking blades when they are in the 
“down” position, to protect the operator. Knuckle 

(Continued on page 174) 
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Centinueus Band Saw 


Reciprocating saw blade is replaced by a 
continuous band saw for faster cutting in 
this new metal cutting tool. Hydraulic ver- 
tical feed keeps constant cutting pressure 
on saw; power lift eliminates manual fa- 
tigue. Cutting head is one-piece welded 
construction including blade guides and 
column housing; rides on two vertical col- 
umns. When cut is completed, machine 
automatically stops at a preset height, or 
may be set for a repeating cycle. At end 
of cut, stock stop moves out and up to clear 
work from blade. Designed to do many 
milling and planing operations. Protective 
shields follow contour of saw pulleys; note 
unusual curve of base. 


W. F. Wells, Three Rivers, Mich. 


Dishwasher Designed into 48-in. Sink 


Automatic dishwasher holding service for six is incorpo- 
rated in a sink, saving floor space and simplifying installa- 
tion. Three-position top-opening lid provides access to 
unit when installed under wall cabinets preventing full 
opening of lid. Timer designed to restart cycle at any 


Made by Heintz Manufacturing Co., for Sears, Roebuck and Co. Chicago 
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time; lifting lid shuts off power at any point in cycle. 
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Professional Tape Recorder 


Amplifier and recorder in two matching 
units. Three-position switch on 10-watt 
amplifier inserts separate networks for re- 
cording or playback and removes equaliza- 
tion for use as a flat-response amplifier. 
Volume level meter and monitoring speak- 
er. Recorder driven by synchronous mo- 
tor; rewind by separate shaded-pole type. 
Panels are gray hammer finish; case fin- 


ished in black grain leatherette. 
Magnecord, Inc., Chicago 
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All-Purpose Therapy X-Ray 


New type X-ray tube with a beryllium win- 
dow has substantially greater radiation out- 
put with the widest range of radiation ever 
produced by a single unit. End-grounded 
tube design simplifies insulation; permits 
bringing anode closer to patient and adds 
flexibility in positioning. Head may be ro- 
tated through full 360 deg. Tank containing 
tube and transformer is insulated by gas 
under 65 lb pressure instead of oil; 20 lb of 
gas replaces 750 lb of oil and simplifies serv- 
icing. Control reduced in size by placing 
parts not essential to control function in the 
power unit which may be remotely located. 
Dramatic appearance achieved by contrasting 
circular against rectangular masses, height- 
ened by use of contour and color. Tube head 
is pearl gray, stand and control light gray. 


General Electric X-Ray Corporation, Milwaukee 


Helical-Geared Portable Saw 


Blade is placed at operator’s right so that body of saw 
rests on solid part of board. Helical-gear drive elimi- 
nates motor overhang, gives higher blade speed and 
higher efficiency than worm drive; leaves both sides of 
shoe clear for guides. Motor develops 1 hp for inter- 
mittent service with maximum efficiency at 7% hp. Switch 
rated at 15 amp will handle stalled motor current. 
Housing is cast aluminum. 


Milwaukee Electric Tool Corp., Milwaukee 
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D-c to D-c Magnetic Amplifier 


Designed for amplification of small d-c voltages in meas- 
urement work; operates standard recording milliammeter 
from thermocouples or strain gages. Maximum power 
gain is 14,000 with less than 2 per cent change with 10 
per cent variation in line voltage. Maximum voltage 
gain is 27; maximum output current is 300 ma. Am- 
plifier includes no electron tubes. 


Designed by Electro Methods, Ltd., London; 
made by Trans-Sonics, Inc., Bedford, Mass. 









TODAY'S 
PRODUCT 
DESIONS 





Low-Cost Small Vacuum Oven 


Expansion thermostat with a differential of 0.1 C con- 
trols temperatures at preset levels up to 140 C. Heating 
element mounted under vacuum chamber operates at 
black heat for long life. Chamber is spun copper, nickel 
plated. National Appliance Co., Portland, Ore. 





Heavy-Duty General Office Duplicator 


Stainless steel is used for a number of mechanical parts sub- 
ject to corrosion in this new model. Clutch has been designed 
for quiet operation at speeds 30 per cent higher than in earlier 
models. For rapid and accurate margin adjustment, a cali- 
brated dial is built in. Master clamp on the drum is foot 
operated, leaving operator’s hands free for handling masters. 
Slanting front and rear sides make cylinder the focal point in 
functional design. Ditto, Incorporated, Chicago 
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Tape Recorder for Motion Pictures 


When used with a film synchronizer this tape re- 
corder can be operated with a motion picture 
camera for recording sound, and with projection 
equipment to supply sound. Built-in monitoring 
equipment has attenuators providing continuously 
variable loss. Dynamic range is 55 db at all 
tape speeds, distortion under 2 per cent; dynamic 
braking on tape drive. Rangertone, Inc., Newark, N. J. 


Counter with Electrical Reset 


Designed for use with nuclear equipment, but 
suitable for industrial use as well, counter is reset 
in 1 sec by switch on front panel or by closing 
remote external contact. Register actuation at 
rates up to 12 per sec is obtained from any ex- 
ternal circuit delivering 10 ma at 50 volts, or 
with external contacts operated from built-in 
power supply. Atomic Instrument Co., Boston 
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Rubber Plugs Injection Molded 


Two-sided self-positioning lower mold sec- 
tion (above) allows one-half of mold to be 
cleared and reloaded while other half is going Pe 
through molding cycle. Continuous operation 
substantially increases production rate. After 
loading open half with inserts, operator 
presses two control buttons to start automatic 
cycle: mold is shifted by hydraulic action, 
closed, metered charge injected. Timing, pres- 
sure and quantity of charge are adjustable 
through accessible controls. Torpedo-less in- 
jection cylinder of stainless steel readily han- 
dles nylon and vinyl compounds. 
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Moslo Machinery Co., Cleveland 
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Dual Channel Sound 
Program Consolette 


For medium-sized sound sys- 
tems in schools, hospitals, ho- 
tels and industrial plants, dual 
console permits programming 
of radio or recorded programs 
or special announcements to 
loudspeakers in as many as 60 
locations. Nine input circuits 
with facilities for simultaneous 
transmission of different pro- 
grams to two areas; master 
emergency switch connects all 
speakers. Cabinet is of a sturdy 
metal construction, adequately 
ventilated, housing two 30-watt 
amplifiers. Design is strikingly 
modern without being “odd”; 
drawer pulls and _ two-slant 
pullout panel ingeniously de- 
signed. Control panel slanted 
for good visibility and accessi- 
bility of keys and controls. 





RCA Victor Division, Radio Corporation of America, Camden, N. J. 
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CCORDING to an earlier survey on plastics de- 
sign problems published in these pages last Sep- 
tember, product design engineers feel that : 


1. In many instances plastics property data published by 

manufacturers are inadequate. 

There should be an industry-wide movement to stand- 

ardize at least the general-purpose plastics materials 

which have broad commercial use. 

3. Less use of trade names would be advisable, and a wider 
use of chemical formulations; also objectionable is the 
introduction of slightly modified formulations as brand- 
new products. 


to 


In order to present a fully rounded picture of the 
subject, it was decided to give the materials manufac- 
turers an opportunity to reply to these criticisms freely 
and “off the record.” We also asked the materials 
people to tell us frankly whether, in their opinion, 
product design engineers do a good job in describing 
their specific design problems. Finally, we invited each 
of the companies questioned to describe what it does 
in a positive way to help three-way cooperation be- 
tween custom molder, materials manufacturer and the 
product designer—the prerequisite to good plastics part 
design. 

Opinions were also sought from the manufacturers 
of plastics molding machinery, for in the first survey 
some criticisms were expressed, primarily by custom 
molders, to the effect that “plastics molding machines 
now commercially available constitute a limiting factor 
on the widest possible exploitation of present-day plas- 
tics materials in product design.” The machine manu- 
facturers were also invited to comment (a) on what 
new improvements in molding machines involving ca- 
pacities, cost factors, automatic controls, etc., are in 
the offing; and (b) on how the parts designer and the 
custom molder can, perhaps, help in designing im- 
proved machinery and in recommending the best type 
of machines for specific purposes. 

Since there were no formal questionnaires in this 
survey, the replies are not susceptible to a statistical 
breakdown. Each company included in the survey was 
invited to reply at length and to comment as it pleased 
on any aspect of the first survey published in Septem- 
ber. For the record, however, it may be noted that a 
50-per cent response was obtained from the materials 
manufacturers, each in considerable detail. Replies from 
machinery makers, on the other hand, were fewer in 
number, about 20 per cent of those queried, although 
they were excellent and constructive in content. 

One manufacturer agrees “that plastics property data, 
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published by manufacturers, are not completely ade- 
quate and most manufacturers today are in the process 
of amplifying such data, both by themselves and through 
joint sponsorships, such as that being carried on by 
the Plastic Materials Manufacturers Association and 
Massachusetts Institute of Technology. This project 
has for its objectives better design testing machines and 
more adequate information on the physical properties 
of plastics materials.” Another manufacturer is of the 
opinion that “this condition (inadequate data) is less 
true now than two years ago and is rapidly being 
corrected.” 


Are plastics property data published 


by manufacturers inadequate? 


Several manufacturers qualify their agreement and 
demand a precise definition of such words as “inade- 
quate.” Property data may be inadequate, but “only 
necessarily so.” Plastics are applied to an exceedingly 
wide range of applications. It is absolutely impossible 
and will always be impossible, they contend, for a 
manufacturer to visualize everything for which a mate- 
rial may be used, and to decide which physical proper- 
ties will be appropriate to all of these applications. “No 
published data on plastics are ever completely adequate 
for every possible application.” 

This is not to say, the materials men point out, that 
additional data are not available for the seeking. “A 
point often overlooked by design engineers,” one reply 
stresses, “is the wealth of information readily available 
from the manufacturer of a given plastics material which 
could not possibly be included in any property chart or 
even a single three-drawer file cabinet.”” Or as another 
company puts it, “An encyclopedia would be necessary 
to cover the plastics property data that any one of the 
leading material manufacturers actually has available.” 

A good point is advanced in another reply. “Rarely, 
if ever,” this company comments, “‘are all the properties 
of a given material desired or necessary in any one 
application. The ability to recognize pertinent data pre- 
sented by the manufacturer varies considerably.” In 
other words, the design engineer has to supply an im- 
portant element—common sense. And in the experience 
of another manufacturer “the product engineer has been 
quite confused in the selection of materials because he 
either does not have the necessary references to classifi- 
cations and trade designations or has not made a sincere 
effort to interpret the data at hand.’ Still another one 
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N OUR September 1949 issue, Associate Editor 
Alex. E. Javitz presented a straight-from-the- 
shoulder report, “Let’s Pin Down Some Plastics De- 
sign Problems,” based on a field survey of product 
design engineers and custom molders. In his report | 
that follows, materials manufacturers and molding 
machinery makers join in a candid rebuttal to crit- | 
icisms made previously. But the emphasis again is | 
on the need for mutual cooperation and on a frank 
disclosure of all design problems. 





says, “It would appear that many product engineers are 
unduly critical of the services made available by mate- 
rial manufacturers because of their lack of information 
on the services actually available and their own limited 
fund of information on the subject of plastics.’’* 

The design engineer is referred to data published by 
the Plastic Materials Manufacturers Association, the 
Society of the Plastics Industry, the ASTM, and the 
various specifications made available by the Armed 
Services and Federal agencies. A good mean is struck 
in this reply: “In general the information published by 
some manufacturers has been reliable and complete, 
though very frequently it has not been revised at de- 
sirable intervals.” 


Should there be an industry-wide 
movement to standardize at least the 
general-purpose plastics materials which 


have broad commercial use? 


Everyone is in favor of at least some standardization, 
although there may be some real difficulties arising out 
of varying performance characteristics under different 
molding conditions. There has already been work done 
in this direction and it is believed that standardization 
will eventually work out. 

General-purpose materials are pretty much standard- 
ized at present. ASTM has a standard classification of 
plastics molding materials as does the SPI. The bigger 
manufacturers have materials which fall into these 
standard classification groups. General-purpose plastics 
of several types which have broad commercial use are 
about equal. It was pointed out that it is standard prac- 
tice for example to place Durez and Bakelite phenolics 
as alternates on blueprints, Lumarith and Tenite ace- 
tates on others, and possibly Dow’s and Monsanto's 
polystyrene too. 

Here are several specific quotations reflecting the 
trend of opinion on standardization : 


1. “In general, plastics material manufacturers list prop- 
erties only of their general-purpose or readily available 
molding materials. Design engineers and molders are at 
liberty to inquire or check with the manufacturer of the 
material under consideration to ascertain the availability 
of, together with properties of, any special material that 
might better suit the application at hand. We whole- 


* See pp. 98 and 99 for a large table correlating plastics property 
data published by plastics materials manufacturers and industry sources 
such as the PMMA, 
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heartedly recommend that such a procedure be followed 
when in doubt.” 
“There has long been an industry-wide movement to 
standardize not only properties of general-purpose plas- 
tics from a physical standpoint, but also to make it pos- 
sible for engineers to quickly obtain exact color matches 
from the various material suppliers. It is our opinion 
that any engineer with only a modest background in 
plastics is qualified to make a sound material selection 
based on data available from the various materials sup- 
pliers.” 

3. “Standardization is a sound idea and has the support of 
ASTM. But some newer materials are still far enough 
short of ultimate development that standardization in 
such materials now would be premature.” 

4. “The product engineer should have no difficulty in ob- 

taining products conforming to one or more of the de- 

tailed specifications for general-purpose materials. But 

our experience has been that there is less need for a 

general-purpose material than there is for one of the 

special grades.” 

“The difficulty may be that no one uses the ‘standard 

classifications’ available.” 


NO 


uw 


Product engineers were rather emphatic in advocat- 
ing fewer trade names, more disclosure of chemical 
formulations. In their replies, the materials men di- 
verged sharply as to the necessity for generic names 
in place of trade names, but they were in unison in 
disclaiming any attempts to mislead the prospective 
user through new formulations. “Reputable suppliers,” 
said one, “do not palm off slight modifications as new 
plastics, but they can be expected to trumpet any modi- 
fications that result in improved plastics for particular 
needs.” 

One manufacturer says forthrightly : “We have spent 
hundreds of thousands of dollars building up our 
trade name. It covers only one type of material. We 
have been stressing our name and this material for 
years. Should Ford forget the word ‘Ford’? What do 
product engineers mean when they refer to slightly 
modified formulations? Each grade of our material is 
a modified formulation since each is designed or for- 
mulated to do a specific end job. An impact material, 
for example, is a slight modification of a general- 
purpose material; in many instances filler only is 
changed. But each is a radically different material in 
handling and in end use.” 

Another manufacturer also takes exception to the 
term “slightly modified formulation.” This, he says, is 
very misleading. “Often a slight modification in the 
manufacturer’s plant will produce a molding material 
having almost exactly the same general appearance but 
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will impart considerable improvement in one or more 
properties. It is essential, therefore, from our experi- 
ence to designate this ‘change product’ as an entirely 
new material in order to avoid confusion. I believe we 
already have enough of confusion.” 

Still another one objects: “We do not agree it is a 
general practice to introduce modified formulations as 
anything other than a material with improved character- 


Should use of trade names be diminished, 
and a wider disclosure of actual chemical 
formulations encouraged? How valid 

is the objection to the introduction of 
slightly modified formulations as 
brand-new products? 


istics in one or more respects. Improvements of this 
nature are welcomed by the trade and frequently they 
are instrumental in extending the application of the 
molding compound.” 

But support for the disclosure of chemical formula- 
tions or some use of generic names comes from other 
materials manufacturers. Says one: “There should con- 
tinually be an effort on the part of the entire (plastics) 
industry to keep the number of materials to the mini- 
mum in order to save money for the manufacturers and 
the processors. General-purpose molding and extrusion 
materials can be kept to a minimum by more adequate 
cooperation between molder and material manufacturer. 
In our particular end of the business, the use of chem- 
ical formulations is common and will continue to be 
common, although increasing emphasis is being put on 
the finished properties of the materials and what they 
will do. This objective will be accomplished further 
when more adequate physical property data are avail- 
able.” 

The middle road of trade names combined with gen- 
eric names or terminology meets with considerable ap- 
proval. Here are some comments : 


1. “In our own literature we use both trade name (if any ) 
and descriptive name, but it is not practicable to state 
explicitly the details of differences between different 
types or formulations of the same plastics.” 

. “As to new products, I would say that you will find the 
top suppliers willing to give out general information on 
formulations. I say ‘general’ because very often details, 
or methods of processing make one plastic superior to 
the other in molds of a particular customer. It is not 
very realistic to believe that trade names will be dropped. 
However, more and more plastics suppliers including 
ourselves are identifying the type of plastic usually fol- 
lowing the trade mark.” 

3. “The use of trade names will continue in general use in 
much the same pattern as followed in other industries; 
however the trade names mean but little in many in- 
stances unless a specific type of material is indicated. It 
is a rare exception the manufacturer does not follow the 
trade name with a reference to one or more types of 
plastics which he may produce.” 


nN 


Strong advocacy of informative labeling came from 
several materials producers. Typical is this statement: 
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“Definitely yes, we would prefer to boost plastics along 
the lines of generic names rather than the confusing 
secondary names now in general use by the industry, 
This point is important and basic, and deserves em- 
phasis in your article.” Here is some comment, based 
on the effect of such terminology on the end consumer: 


1. “It is quite apparent to anyone who has had dealings 
with the consuming public on plastics that the average man 
or woman does not know the difference between the various 
kinds of plastics. In fact, in many instances, they are not 
aware that there are different kinds. They generally lump 
them in one category, ‘plastics.’ This ignorance in regard 
to plastics is a damaging thing to the plastics industry. 

2. “It is a much easier task to teach the man and woman 
in the street the performance characteristics to be expected 
from fifteen or twenty different kinds of plastics (in fact, 
if we stick to the ones we ordinarily encounter there would 
be only four or five of the common types of plastics) rather 
than to complicate the job by trying to teach them tke dis- 
tinction between all of the various trade names. 

3. “The plan for the use of generic names, which is now 
being considered by the SPI in connection with its infor- 
mative labeling program, does not involve the abandon- 
ment of trade names, but it does call for the emphasis of 
generic names. As an example, to carry out this educa- 
tional type of program, it would be perfectly all right to 
say about an article molded of styrene that ‘The plastic 
material in this article is styrene.’ Then, the descriptive 
label could go on to describe the performance characteris- 
tics to be expected of styrene and, also, any precautions 
about its care. It would then be perfectly in order for any 
particular end product manufacturer to say, for example, 
that ‘The styrene in this article is ........ , a product of 
a ’ In this way, the various manufacturers could 
preserve their secondary trade names and, also, could con- 
tribute to the education of the consuming public.” 


It might be argued that the benefits of informative 
labeling as adduced in these comments apply primarily 
to the ultimate consumer, the household buyer of a 
plastics ashtray or electric appliance with plastics parts, 
and so on. But the real beneficiary of such a program 
would be the engineer who designs these products, for 
he is then certain that the consumer knows what he or 
she is buying, and knows how to handle the products 
and take care of them. The same logic would apply to 
the industrial product that incorporates plastics parts. 
There’s probably more than a fair degree of ignorance 
of plastics and how to handle plastics products in in- 
dustrial plants. 


Do product design engineers do a good job 
in describing their specific design problem 


to materials manufacturers? 


Here is where the materials manufacturers came to 
grips with their critics and in the net result it is ap- 
parent that the product engineer has many sins of com- 
mission and omission to answer for. The best thing is 
to let the materials men speak in their own words: 


1. “Product design engineers do not supply all pertinent 
information in discussing design problems with materials 
manufacturers. Not being too familiar with plastics mate- 
rials and their processing and forming, they are likely to 
leave out something in their discussions of vital importance 
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in relation to materials. Furthermore, the engineers seem 
too often reluctant to tell a material representative exactly 
what they want to use the material for, or how they wish 
to use it. Material manufacturers must be trusted. Any repu- 
table manufacturer’s representative will no more violate his 
prospective customers’ trust than a reputable lawyer or 
doctor would reveal his clients’ troubles. 

“Plastics materials are so peculiar that usually it must be 
known how or for what the material is used. A design en- 
gineer may say that he wants a material, for instance, that 
will withstand 450 F but then he will not reveal whether 
it’s a constant or an intermittent heat or whether conditions 
are dry or wet, or whether ambient atmospheres contain 
chemicals. All or any one of those service conditions will 
tell the materials manufacturer’s laboratory in what direc- 
tion to start work if such a material is not already avail- 
able.” 

2. “Generally, product design engineers are vague and 
their clients more so in designating end uses to material 
manufacturers. More frankness here might result in better 
products and lots fewer headaches during the planning and 
early manufacturing stages.” 

3. “Our experience with design engineers is that they too 
often expect the material manufacturer to come up with 
the complete answers to the problem without adequately 
describing their needs. The problem is usually described 
generally but in most cases an important feature is 
omitted.” 

4. “Do design engineers do a good job .. .? The answer 
to this is a loud and resounding, No!” 

In the following comment, the custom molder comes 
in for a share of the blame in not exploring fully all 
phases of design problems: “Product design engineers 
do a reasonably good job in describing their specific 
design problem to the material manufacturer and 
molder when a serious effort is made in the contacts.” 
But failure at any critical stage of product development 
can be as much the fault of the molder as of the engi- 
neer. Too frequently some design engineer either selects 
a questionable grade of material or leaves this to the 
judgement of the molder who may either not be capable 
of making the proper selection or may have inadequate 
end-usage information on which to base his recom- 
mendations. “The product engineer,” the comment con- 
tinues, “usually welcomes contact with the molder pro- 
vided the molder’s representative is capable of contrib- 
uting to the solution of the problem involved. The 
method of manufacture, with the selection of the one 
best suited to the product, and the location of gates, 
parting lines, and stripper pin marks should be through 
agreement of the product engineer and molder.” 

A pro-and-con analysis comes from one respondent, 
who believes that in general the product design engi- 
neer does a good job in describing his specific design 
problems, although a reservation is made in respect to 
difficult jobs. Weakest link in the entire chain of events 
is “the reluctance on the part of design engineers to 
admit their shortcomings in their knowledge of plastics 
materials and their use. It is the smart designer, and 
God bless him, who undertakes a problem carefully, 
seeking all the data he can, plans his work and then 
works out his plan. Design engineers usually describe 
their specific design problems satisfactorily to the best 
of their knowledge, but sometimes their information 
sources are either inaccurate or incomplete. And there 
will always be a few design engineers, of course, who 
fail to stress the importance of one or more service con- 
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PLASTICS PROPERTY DATA 


A compilation of data based on various 
sources, including the SPI and PMMA publica- 
tions and manufacturers’ own technical bulle- 
tins, appears on the next two pages. 





ditions which might be vital to the success of the prod- 
uct on which they are working. Such a sin of omission 
might be considered the direct responsibility of the 
plastics engineer who understands his materials.” 

Another manufacturer says succinctly: “Yes, in gen- 
eral, design engineers do a good job in describing their 
specific design problems.” 

A provocative and controversial element is injected 
by another reply in which the design proficiency of 
product engineers is questioned not only in respect to 
plastics but also to other materials. Certainly there 
might be a sharp disagreement with the statement that 
there is a lack of design information available to engi- 
neers: “In many instances the product planner is un- 
familiar with plastics as a design media. Only recently 
have courses in product design been available to engi- 
neers in any industry, and there is no question about the 
lack of the ability of the average product engineer to 
think in terms of design either from the standpoint of 
function or appearance, whether he be working in plas- 
tics, metal, or other materials. This condition will 
gradually adjust itself as the importance of design be- 
comes apparent to engineering personnel on all levels. 
Our company, in view of the dearth of such information 
now being made available to product engineers, pro- 
vides design assistance to its customers, and it has 
found that during the period that this plan has been in 
operation our materials have been put to better use in 
products of improved appearance and function.” 


What do materials manufacturers do in a 
positive way to help the three-way 
cooperation between themselves, custom 
molder, and the product designer, 

which is a prerequisite to good plastics 
parts design? 


An impressive showing is made by the materials 
manufacturers in their replies to this question. To pre- 
serve the off-the-record nature of this report the com- 
panies cannot be identified, but here is a sampling of 
some of the facilities available to the product engineer : 


Company “A”: “We publish technical service bulletins 
giving general information on properties of the plastics and 
instructions for processing them. We also publish charts 
of properties which are as accurate as we can make them, 
considering the normal run-of-mill variations and consid- 
ering the differences inherent in different formulations of 
the same plastic. The values stated must necessarily be 
typical values, rather than specification values. When a sale 
is to be made under specifications, they are agreed upon for 


(Continued on page 176) 
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Note A: This chart appears here by courtesy of The Hoover 
Company, North Canton, Ohio, where it is used by their design 
engineers to select the most suitable materials for plastics parts. 
It is put into use from the very earliest stages of design. The 
chart is based on data published by individual materials manu- 
facturers and by the Plastic Materials Manufacturers Asso- 


Note B: Trade names given here are those used in the original 
table as compiled by The Hoover Company and are not nec- 
essarily complete. Other well-known trade names include: 
G-E phenolics; Hercules’ cellulose acetates; and Bakelite’s (4) Weak acids and alkalies slight, strong acids swell, 


polyethylene. strong alkalies decompose. 
* Cost values here have been revised to the latest market values (5) Depends on type. 
at the time of publication; but it should be noted that many (6) Ketones, esters, chlorinated hydrocarbons. 
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formulations are available in each type of plastics and there 
is a considerable range of prices. The values as given apply in 
most cases to the lowest prices quoted on maximum quantity 
purchases, but where a wide range exists, values are averaged. 















"Represents an average grade of material. 
(1) Do not use inserts. 
(2) Consider as special problem. 
(3) Weak acids and alkalies slight, strong acids and 
alkalies decompose. 
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AVERAGE PROPERTIES, , FABRICATION METHODS 


MECHANICAL AND PHYSICAL THERMAL] FABRICATION MATERIAL 
PROPERTIES CHEMICAL PROPERTIES ETHODS | CLASSIFICATION 
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D-703-44T 
SPI 17035 TYPE 1 


b} D-706-44T 
SPI 13104 TYPE 1 


2b) D-707-44T 
SPI 13104-2 TYPE I 


IZ0D IMPACT STRENGTH- 


FT-LB_ PER IN. OF NOTCH 


SPECIFIC GRAVITY 
SP. VOL.-CU. IN. PER LB. 
TENSILE STRENGTH 
FLEXURAL STRENGTH 
PS| 
COMPRESSIVE STRENGTH 

PSI 
WATER ABSORPTION 
EFFECT OF SOLVENTS 
RECOMMENDED SOLVENTS 
INJECTION MOLDING 


EFFECT OF ALKALIES 
EXTRUSION 


EFFECT OF ACIDS 


MACHINABILITY 
COMPRESSION MOLDING 


HEAT RESISTANCE 
CONTINUOUS: °F. 

ASTM SOFTENING POINT °F 
TRANSFER MOLDING 
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Some ketones, chlorinated hydrocarbons. (20) Weak acids none, strong acids attack. 
(8) Resistant to all but NH4OH. (21) Weak alkalies slight, strong alkalies attack. 
(9) Dioxane and cyclohexanone. (22) Extremely resistant to organic solvents. 
(10) Excellent cohesion. poor adhesion. (23) MP 505 F, stable to that point under no load. 
(11) Excellent cohesion, good adhesion. (24) Not resistant to formic acid or mineral acids. Resistant 
(12) Good cohesion, selective adhesion. to alcohols, ketones, esters. 
(13) Aromatic hydrocarbons. (25) Excellent except for extremely wet or dry conditions. 
(14) Lower esters, acetone, chloroform, toluene, ethylenedi- (26) Soluble in ketones and esters. 

chloride. (27) Under atmospheric conditions enough water absorbed 
(15) Slight for weak acids to decomposing for strong acids. to make measurements useless. 
(16) Attacked by most. (28) Weak acids and alkalies, and strong alkalies cause 
(17) Ethanol, acetone, carbon tetrachloride. swelling or solution, strong acids attack. 
(18) Weak alkalies slight, strong alkalies attack. (29) Some phenolics may also be cast. 
(19) Weak acids slight, strong acids attack. (30) Resistant to acids and alkalies. 
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SATURABLE REACTORS solve heat contra 


Variable voltage control for fluid resistance heaters holds temper- 
ature of flowing fluid constant to 0.5 F. Vapor expansion thermo- 
stat varies air gap in an impedance bridge, and signal amplified by 
a two-stage saturable reactor controls single-phase heater voltage. 
Electron tubes replace selenium rectifiers in three-phase machine. 


EVELOPMENT of efficient milk heaters and 
D sensitive control devices during the past few 

years has revived interest in high-temperature, 
short-time pasteurization, as contrasted with the hold- 
ing method involving heating milk to 143 F for at least 
30 min. When first tried over fifty years ago, the 
method of rapidly heating milk to 160 F or over by 
steam, holding momentarily at that temperature and 
then cooling rapidly, was condemned by public health 
officials because proper control seemed impossible at 
that time. Recent application of electrode type resist- 
ance cell heaters and magnetic amplifier controls of 
input power has enabled the Pure-Pak Division of 
Ex-Cell-O Corporation, Detroit, to produce a highly 
efficient unit that meets health standards and cuts to 
a minimum the time between receipt of raw milk and 
bottling. 

Electro-Pure pasteurizers take in refrigerated raw 
milk at 40 F, raise the temperature to 137-138 F 
through a heat exchanger (regenerator), raise to pas- 
teurizing temperature in an electrode heater at 162-163 
F and hold at a temperature of 161 F for 16 sec, drop 
temperature to 78 F in heat exchanger, and finally re- 
frigerate to 40 F. Fig. 1 shows the outward appearance 
of a unit with a three-phase heater and Fig. 2 is a 
schematic flow diagram. Raw milk is sucked through 
the regenerator section by a positive displacement pump, 
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motor driven through a variable speed unit. Any leak- 
age that might occur in the heat exchanger is from pas- 
teurized to raw milk intake. Supply to constant level 
tank is by gravity. From the pump the raw milk 
passes upward through the electrode heater cell to the 
holding section, at the exit of which the temperature is 
measured and recorded on a chart. Temperature for 
heater power control purposes is measured through an 
expansion thermostat bulb located at exit from heater. 

Another point of control is the flow diversion valve 
(Fig. 5), which passes the milk to the cooling section 
of the regenerator if the temperature is above 161 F or 
recycles it to the constant-level tank if below 161 F. 
This two-seat valve is actuated by a solenoid controlled 
through an expansion thermostat, mercury switch and 
relay. Hot milk passes through plates in the regenerator 
and gives up about 95 deg of temperature. The flow 
continues on through the cooling section where either 
brine or “sweet” water at 38 F is flowing on the oppo- 
site side of the plates to the milk. Exit temperature is 
40 F. 

The regenerator and cooler is a counterflow heat ex- 
changer made up of stainless steel plates gasketed with 
dairy rubber. This heat exchanger saves in heating and 
refrigerating costs by accomplishing a preheating of the 
raw milk and simultaneously a precooling of the pas- 
teurized milk. The holding section of the unit is com- 


FIG. 3 
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posed of a number of stainless 
steel tubes expanded and sol- 
dered into header castings. It 
feeds heated milk to the flow 
diversion valves. 

These electric pasteurizers 
are made in seven sizes, rated 
in hourly capacity of raw milk 
processed as indicated in table. 
Heaters are of two types: sin- 
gle-phase for operating loads 
of 15 to 30 kw and three-phase 
from 46 to 70 kw. Of the elec- 
trode cell type, they heat the 
milk uniformly throughout by 
resistance of the passage of 
electric current through the 
fluid. Both types operate nom- 
inally at 220 volts, 60 cycles. 
In the single-phase unit, the re- 
sistance cell, Fig. 3, consists of 
a vertical rectangular chamber 
about 2 by 2% in. in crosssec- 
tion and either 14 or 28 in. in 
length. Two facing walls of 
the chamber are flat carbon 
electrodes separated by side 
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Fig. 1 (above )—Front view of three-phase electrode type pasteur- 
izer, with heater at right side of cabinet, heat exchanger at left and 
variable-speed pump below. Fig. 2—Schematic flow diagram. Fig. 
3—End view of single-phase heater made in 15 to 30 kw capacities. 
Fig. 4—Top view of three-phase electrode heater. Fig. 5—Cutaway 
view of flow diversion valve. 1, Inlet port; 2 and 3, gaskets; 4, 
forward flow port to heat exchanger; 5, gasket; 6, flow diversion 
port, and 7, poppet valve leak detector. Fig. 6—Flow diversion 
valve installed in place. 1, cover over actuating solenoid; 2, safety 
locking key; 3, diversion valve; 4, inlet line; 5, diversion outlet; 


6, flexible conduit to solenoid, and 7, forward flow line. 


FIG. 5 FIG. 6 
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walls of plate glass sealed with cork gaskets. In the 
three-phase heater, Fig. 4, the three hollow curved 
carbon electrodes are equispaced by flat phenolic lam- 
inate insulating plates within an 8 in. phenolic cylin- 
der, 26 in. in length. To prolong life, electrodes are 
cooled by tap water. Milk passes from bottom to top 
of electrodes. Pipe connections are made to insulating 
porcelain members. 

There are four points of control or adjustment on 
the pasteurizers. Pump speed may be adjusted to take 
care of pump wear or to vary flow through unit either 
by adjusting a variable-pitch V-belt sheave or in the 
larger sizes by manual adjustment of a variable-speed 


Electrical Specifications for Pasteurizers 


| l 
Capacity Oper 
Ibperhr | load, kw | Size, in. 





Electrode 
Model _ 
No. 
os | 200 | ws | 
30 | 3000 | 2 | 28 
4o | 400 | 30 | ~ 2 
60 6,000 16 | 8x26 
= | te 6©| (ss 8x26 
85 8,500 60 8x26 
10,000 70 8x26 


Single 
Single 
Single 
Three 
Three 
Three 
Three 











V-belt transmission. Stopping and starting of the driv- 
ing motor is accomplished by manual starting switch 
and magnetic contactor interlocks on the flow diversion 
valve. The latter is a thermostatically controlled sole- 
noid-operated valve that prevents milk being passed on 
to regenerator and ultimate discharge until pasteuriz- 
ing temperature is reached at end of holding section. 
Otherwise it recirculates milk through heater system. 

Flow diversion valve, shown in section in Fig. 5, is 
designed so that when it is in the down position as 
illustrated, pasteurized milk entering inlet port 7, passes 
over top gaskets 2 and 3 and out of port # into the 
regenerator and thence to cooler. When the valve is 
in the up position, milk entering port 7 passes over 
bottom gasket 5 and out of port 6 to be recirculated 
through pasteurizing system. Two sizes are used: 1 in. 
pipe size in stainless steel and 2 in. in white metal, 
according to capacity of unit. Solenoid-actuating mech- 
anism is located above valve under cover 1, Fig. 6. 
Electrical interlocks are effected through two snap- 
acting precision switches, one of which may be locked 
out manually by means of key 2. The second limit 
switch is a safety that breaks the circuit to motor and 
heater if, through clogging or binding, the valve fails 
to seat in either up or down position. 

Compression springs in the solenoid actuator main- 
tain the valve in the up (diverted) position until the 
temperature at the recorder instrument exceeds 161 F 
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Fig. 8—Control panel and rectifiers. 
Upper right: main transformer with 
rheostats C, B and S; upper left, auto- 
transformer; below, first-stage satur- 
able reactor, with control and _ bias 
selenium rectifiers underneath; middle 
right, pair of half-wave rectifiers; cen- 
tral, and full-wave rectifiers; 
lower right, solenoid valve relay CR2 
and auxiliary control relay CRI. 


series 


and the thermal switch goes into 
action. The latter is a mercury 
switch which is tripped by rota- 
tion of a Bourdon helix in re- 
ceiver of the expansion thermo- 
stat. A similar thermal system in- 
dependently operates the recorder 
pen arm which gives a continuous 
record of milk temperature on a 
circular chart for health inspec- 
tors. 

At the left of the schematic 
circuit diagram, Fig. 7, the valve 
and motor controls are depicted 
at start of cycle, with valve key 2 
(Fig. 6) pulled out. Closing the 
starting switch energizes the 
main transformer, Fig. 8, but 
leaves pump motor relay and main 


contactor momentarily disconnected. Valve solenoid is 
energized through relays CRI and CR2. If valve stem 
and key are in line (not locked out manually ), movement 
of solenoid plunger downward rotates a cam against limit 
switch plunger (key switch), interrupting circuit to 
CR1 and solenoid and energizing main contactor and 
pump motor relay MR. Valve plunger is raised by 
springs to flow diversion position and held there until 
solenoid is energized through thermally actuated mer- 
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reactor 


D-c 











Fig. 9—On the three-phase machine, 
electronic controls are substituted for the 
metallic rectifiers. The a-c signal from 
the control head is rectified and amplified 
by the first and second sections of the 
6-SN-7 tube operated in cascade and is 
fed to the control reactor corresponding 
to first stage of the magnetic amplifier. 

The 6-X-5 rectifier tube supplies a-d-c 
voltage to the control system. The VR-75 
voltage regulator tube (OA3) maintains 
a constant 75-volt d-c potential on the 
plate of the second section of the 6-SN-7 
tube. It is part of the output of the 6-X-5 
rectifier tube. The VR-75 voltage regulator 
tube is in the circuit to maintain a con- 
stant d-c supply voltage to take care of 
line voltage fluctuations. 

An a-c signal from the first-stage con- 
trol reactor controls the grid of the 
ELC-6-J half-wave rectifier tube. The 
EL-6-B or NL-617 tube is an uncontrolled 
phanatron which acts as a limited filter 
for the d-c output. The output from the 
ELC-6-J half-wave rectifier tube and the 





A- Automatic contro/ 
M- Marwal contro/ 
TR- Timer relay 

MC- Heater contactors 


NL-617 rectifier tube is fed to a 90-kva 
second-stage reactor which controls the a-c 
voltage across the electrodes of the heater. 
In operation the signal from the control 
head is proportional to the voltage across 
the electrodes of the heater. 

Should a failure occur in the control 
head, the 6-SN-7 tube, the 6-X-5 rectifier 
tube, the VR-75 tube, the control reactor 
or various resistors and capacitors, a 
DPDT switch can be placed in the manual 
position (M), shown under control re- 
actor. A phase-shift network, consisting of 
resistor R-]4 and capacitor C3, feeds a 
voltage signal to the grid of the ELC-6-J 
half-wave rectifier tube. Manual control is 
obtained by varying resistance R-14. This 
is used as an emergency control only and 
requires the presence of an operator to 
maintain the proper a-c voltage across the 
electrodes of the heater which in turn 
maintains the proper temperature required. 
With either manual or automatic control, 
output voltage at heater can be controlled 
within the range of 140 to 230 volts rms. 


cury switch and associated relay R1. This relay picks 
up CR2 independently of CR1. These controls are nec- 
essary to provide for recirculating of the milk within 
the system during warm-up period. 

In pasteurizing, it is essential to heat every particle 
of milk to the required temperature, and to hold this 
temperature within very close limits. The control used 
to accomplish this is one of continuous modulation of 


(Continued on page 170) 
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T THE END of the war an intensive search 
A was organized at Delco Products to find suit- 

able commercial applications for a war-born 
aircraft product—the electro-mechanical actuator. This 
product had been developed primarily for operating 
landing gears and other high load applications where 
the high efficiency of the ball bearing screw could be 
utilized to the fullest advantage. 

Concurrently the White Motor Co. was investigat- 
ing various means of operating a new tilt-cab truck in 
which the driver’s cab could be tilted forward to ex- 
pose the entire engine for accessibility. Because of the 
weight of the cab, considerable power was required to 
perform the operation in a reasonable time. Since it 
was necessary to tilt the cab when the engine was in- 
operable, electrical operation from the standard 6-volt 
storage battery appeared logical. A hydro-electric sys- 
tem built up of a standard engine starter motor, hy- 
draulic pump and cylinders at each side of the cab had 
been tried but did not operate completely satisfactorily. 
It also appeared costly from an installation viewpoint. 
This appeared to be an application that could well 
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utilize the inherent advantage of the electro-mechanical 
actuator. Investigation showed that if a power unit with 
an 8-in. stroke and retracted length less than 15 in, 
could be built, the actuator could be centered in front 
of the truck radiator and attached to the cab side struc- 


ture by a swivel-mounted cross member. 
objectives were: 


Other design 


1. Unit must be capable of operating loads of 4000 lb 
in either tension or compression, with internal stops 
capable of absorbing full actuator power 

Total operating time for the 8-in. stroke not to ex- 
ceed 20 sec 

High overall efficiency for minimum battery drain 

. Minimum service life of 3000 complete cycles 
Protection against road splash 

6. Cost comparable with other truck components. 


i) 


mn Ww 


To meet the requirements of stroke and retracted 
length it was not possible to use the in-line actuator de- 
sign developed for aircraft use, shown below in Fig. 1. 
Furthermore since no emergency operation was re- 
quired, there was no need for a type of drive that could 


Fig. 1— 
Compactness 
in a_ tilting- 
cab actuator 
was obtained 
by placing 
driving motor 
on offset axis 
instead of 
using the in- 
line design 
of aircraft 
type actuator 
(below) on 
which the 
principle of 
operation is 


based. 
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G. W. JACKSON 


Section Engineer 
Delco Products Division 
General Motors Corporation 
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be rotated by alternate means when the normal power 
supply failed. The basic design was then established as 
a motor-powered screw jack driven by a simple spur 
gear reduction with the motor parallel and adjacent to 
the screw. The use of a ball bearing type screw jack was 
basic to the design. 

Driving the screw and taking the linear motion off 
an extension of the ball nut, as was typical of the air- 
craft units, was impractical because of the retracted 
length and stroke requirements. Hence an attempt was 
made to reverse the usual procedure and use a short 
screw and a long nut. It would be necessary then to 
drive the nut through an extension tube and allow the 
screw to telescope into the gear box. 

It was determined that for a conservative rating the 
ball screw should use *4¢ in. balls on a ball circle of ap- 
proximately 1%4¢ in. diam. When covered with a suit- 
able dust shield, a ball nut of this size with conventional 
external recirculating tubes was too large and caused 
too great a spread between the motor and screw jack 
center lines. Hence the recirculation scheme pictured 
in Fig. 2 was first adopted. To obtain smooth opera- 
tion it was found necessary to blend the cross holes into 
the ball groove. This operation, coupled with the prob- 
lem of forming and attaching the curved ball deflector 
fingers, ruled out moderate quantity-production costs. 
Other methods of recirculation were then studied. 

After several intermediate designs the successful one 
shown in Fig. 3 was developed. In this method a die- 
cast aluminum (SAE 307) strip with ball passages of 
opposite and greater lead than the screw helix was 
attached in a milled slot in the screw so as to inter- 
rupt the ball grooves and require each ball to return to 
its original starting point aftér one turn of the nut. By 
breaking up the total number of balls into nine separate 
circuits, an additional advantage was gained in longer 










Fig. 2 ¢ Above )—Early method of recirculating balls 
through the screw by drilled cross holes and deflectors. 


Fig. 3 (Right)—Final method of recirculating balls by in- 
serting aluminum die-cast strip in milled slot in screw. 
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In the design of a truck cab tilting de- 
vice—based on a modified aircraft 
type electro-mechanieal actuator— 
the problem of protecting the high- 
speed motor at ends of stroke was 
solved by dog stop and friction drive 
at final low-speed gear that ahsorbed 
energy from high-inertia members. 


life and smoothness of operation by alleviating the scuff- 
ing caused by circulating in series under load a large 
number of balls with minor variations in diameter. 

Tapping the 12-in. long nut out of SAE 4150 tubing 
proved to be no serious problem and heat treatment 
subsequent to this operation was performed without 
measurable distortion. The heat treatment involved a 
400 F quench in neutral salts from 1550 F and temper- 
ing at 450-500 F to obtain a hardness of Rockwell 
C-50. No further finishing on the ball thread is required. 
Since the ball contact ellipse on the screw is lower than 
on the nut and the wear is greater on the screw because 
of its short length, NE 8620 steel was used, carburized 
0.040-0.050 in. deep before final grinding. 

Since the screw jack was approximately 90 per cent 
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efficient, the unit would be mechanically reversible and 
would require a brake or other device to prevent move- 
ment under load with the power off. Holding could be 
most easily accomplished by the magnetic clutch and 
brake arrangement used in the aircraft unit. This not 
only provided holding means with power off, but 
minimized overtravel when the clutch current was inter- 
rupted as the armature was allowed to spin independ- 
ently of the gear train until its inertia was dissipated 
by bearing friction and brush drag. 

As the truck cab passed over center the load would 
tend to drive the actuator, and some means was re- 
quired to prevent overspeeding under this condition. A 
shunt type motor was chosen to provide this protection 
by.its regenerative braking action when overdriven. 
This type motor is also ideal for reversing service be- 
cause the field could be reversed by an inexpensive 
DPDT switch without use of relay. In the final design 
a 3PDT switch was used; the third pole controlled the 
heavy armature current through a standard automotive 
starter motor relay as indicated in the wiring diagram, 
Fig. 4. 

The motor has four poles and has an intermittent 
duty rating of % hp at 4000 rpm. Sintered iron pole 
pieces are used, with no machining required other than 
tapping the mounting holes. Lap winding of the arma- 
ture proved satisfactory at the low voltage used. Sin- 
tered bronze bearings support the armature whose driv- 
ing end is carried by the end of the pinion shaft, Fig. 5. 
This arrangement saved cost and space in that one 
bearing was eliminated and had the additional advantage 
of providing a common center of rotation for the driv- 
ing and driven plates of the magnetic clutch. 

Energizing the magnetic clutch coil sets up flux 
through the fixed coil support, motor frame, driven 
plate and driver. Sufficient force is obtained across the 
axial air gap between the driving and driven members 
to overcome the spring holding the driven clutch plate 
against a cork face brake plate. The driven plate, 


Std starter motor 
relay 


SPDT momentary contac: 
contro! switch 
Clutch coil 
Shunt freld 
Armature 


Fig. 4—Schematic wiring diagram of actuator control, 


loosely splined to the pinion shaft, is thereby attracted 
to and rotates with the driving member. Driving clutch 
cup is an iron casting, balanced by drilling through the 
web at the time of armature balancing. Driven plate 
is low carbon steel carburized on the driving face for 
maximum hardness. 

It is necessary to maintain a working air gap between 
the clutch plates of 0.015-0.025 in. Overall end play of 
the armature and pinion shaft therefore must be kept 
to a minimum because the installed attitude of the motor 
is such that the armature would float toward the clutch 
causing the driven plate to drag against the cork disk, 
Common practice would be to regulate these clearances 
by the use of shims, but shims are easily lost during tear 
downs and strict interchangeability would not be ob- 
tained. As shown in Fig. 5 a steel plug carrying the 
sintered bronze pinion shaft and entrapped bronze 
thrust slug is pressed into the gear box in an assembly 
fixture so that a fixed dimension is obtained between the 
slug and the gear box face against which the brake disk 
plate is mounted. By holding to reasonable limits the 
overall length of the pinion shaft and the thicknesses of 
the cork brake and clutch plates, the variation between 
the armature end of the pinion shaft and the working 


Fig. 5—Sectional view of complete actuator showing motor, gear box, and screw jack combined in one unit. 
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Fig. 8—Exploded view of 
friction drive showing clutch 
plates, belleville springs and 
thrust bearing in proper as- 
sembly relation. 


face of the driven clutch plate can be held to a minimum. 

When the sheet steel motor end frame is drawn, the 
dimple in the bottom of the bearing retainer cup is 
formed excessively deep. After assembly of the arma- 
ture this dimple is flattened in a special fixture to give 
a fixed dimension between the open end of the motor 
frame and the bronze thrust slug in the driving clutch 
member. Although this dimple is not inherently a 
good bearing material, satisfactory performance is ob- 
tained because the attitude of the motor is such that 
contact at this point is encountered only while the 
armature is coasting to a stop and is being urged in 
this direction by the brake spring. 

To meet the requirement of load carrying ability 
three stages of spur gears with a total reduction of 
58:1 are used to transfer power to the ball nut. Orig- 
inally, the gear housing was made in three sections and 
required a center-fit tenon and sleeve dowels to align 
the two halves carrying the gear center holes. This 
arrangement appeared undesirable for production and 
the two-piece housing shown in Fig. 5 was developed. 
In this design mounting holes for the gears could be 
through-bored in one piece. The cluster gears are 
spaced axially by means of steel sleeves pressed into 
the bored holes. No machining was then required in 
the gear box cavity. The cast pivoted end head is 






Fig. 6 (Right)—Ring 
spring stop used _ in 
early design to absorb 
shock at end of stroke. 
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Fig. 7—Final dog type stop successfully used in con- 
junction with friction drive shown in Figs. 5 and 8. 
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located by using the ball thrust bearing as a pilot. 

Cluster gears are cut from NE 8620 steel, car- 
burized and hardened. They are bushed with sintered 
bronze bearings and rotate on floating steel pins re- 
tained by the cast end fitting on one end and the brake 
plate on the other. At the time of assembly lubrication 
is provided by filling the gear tooth spaces with a good 
grade of ball bearing grease. The open ball thrust bear- 
ing is packed one-third full of the same lubricant. 

One of the most difficult problems to solve proved to 
be the provision of internal stops capable of absorbing 
full power of the actuator in the extended position. Since 
the actuator was the only means of retaining the cab 
in its tilted position the importance of this feature could 
not be overemphasized. 

Since the switch control was a purely manual type 
with no limit switches or other protective devices, the 
length of time that power would be applied to the 
actuator after it had reached the end of its stroke was 
entirely up to the discretion of the operator. It was obvi- 
ous that some means of slipping would be needed to pre- 
vent stalling the motor and resultant burn-outs. It was 
natural to try to combine this function with the magnetic 
motor clutch and several models were made wherein 
slipping would occur when a predetermined torque had 
been reached. One manner of accomplishing this was 
by inserting a nonmagnetic shim washer between the 
working faces of the clutch and changing the thickness 
of this shim to obtain the desired results. Fair results 
were obtained but this system had one decided disad- 
vantage: Even though slippage occurred at the desired 
value the driven clutch plate spinning at 4000-5000 rpm 
retained considerable energy which had to be dissipated 
in the ball screw stops. 

Another method involved spring stops consisting of 
various combinations of belleville springs, wave washers, 
flat washers, etc., incorporated in the end of the ball nut. 
Although the maximum output of the actuator was 
8000-9000 Ib, tests showed equivalent end loads due to 
inertia as high as 20,000 lb. Spring stops could be 
made to withstand these excessive loads but would 
produce considerable friction drag against the screw. 
This was so excessive that the normal motor torque was 
unable to break the screw and nut loose. 

This effect was alleviated by the use of ring spring 
stops as shown in Fig. 6. With a 14-deg angle on these 
springs the kickback was only one-third the input load 
and no jamming occurred with this combination. How- 
ever, further tests of the magnetic slip clutch began to 

(Continued on page 168) 
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ODAY the term stainless steel denotes a large 

family of alloy steels which resemble each other, 

yet differ widely in their characteristics and uses. 
The family resemblance is based on the fact that all 
stainless steels contain chromium in addition to the iron 
and carbon present in all steels, and it is the chromium 
in this combination that makes the steel stainless. The 
chromium joins with oxygen in the air to form an oxide 
on the surface—a sub-microscopic film that protects 
the metal from rusting and discoloration. 

If the protective surface film is scratched or broken, 
it forms again just as soon as the metal is exposed to 
the oxygen present in ordinary atmosphere. When 
stainless steel is subjected to high temperatures, the 
film grows thicker, loses its transparency and acts as a 
coating to resist further oxidation, even when tempera- 
tures are so high that “noble” metals such as gold or 
silver melt away. 

In addition to resisting surface attack under heat 
conditions, certain special types of stainless steels have 
relatively high tensile strength at elevated temperatures. 
All metals have a tendency to “creep” or stretch under 
stress. (Bolts for high temperature service elongate and 
therefore must be tightened frequently ; structural parts 
sag or take a set under prolonged exposure.) Certain 
stainless steels with high creep-strength characteristics 
are used to minimize this tendency. Other stainless 
alloys retain sufficient toughness at sub-zero tempera- 


Selected examples of use of stainless to moisture. 


in many electrical appliances and 
equipment. (1) Pitney-Bowes postage 
meter uses stainless for all parts of 
tape and sealing mechanism subject 


SEALMLESS STERL CUTS COSTS 


(2) Table range made 
steel as the lowest cost design answer by Samson United has a one-piece 
drawn stainless body for heat resist- 
ance and good appearance. (3) Res- 
taurant toaster made by Savory with 
exterior, toast chute and pan of stain- 





tures to offer important advantages over carbon steels. 

The chromium content in stainless steel is also re- 
sponsible for its resistance to corrosion and discolora- 
tion when the metal comes in contact with various acids 
and alkalies. Food acids, photographic developing chem- 
icals, perspiration, detergents and washing compounds, 
refrigerants and many other materials that readily at- 
tack steel or are a hazard in plated steel have no effect 
on one or another type of stainless. 

But to have this corrosion resistance the chromium 
must be at least 11.5 per cent, the minimum chromium 
content for a material to be called “stainless.””’ When 
certain other elements are added, some of the properties 
of stainless steel undergo change without affecting its 
“stainless” character. Nickel, for example, makes it 
stronger and more ductile, so that it can be more easily 
cold-worked and formed into a great variety of shapes. 
By special processing, fine wire of nickel-chromium 
stainless can be produced with a tensile strength of 
300,000 psi or more. 

Other elements impart still other special qualities. 
Molybdenum, for example, increases the ability of stain- 
less steel to resist corrosion by reducing pitting under 
severe corrosive attack. Sulfur or selenium makes it 
easier to machine. Columbium or titanium maintain its 
corrosion resistance under long periods of heating at 
temperatures up to 1200 F. 

Earliest commercial applications of stainless were 
made only about 25 years ago. Pioneer experiments in 
developing a steel with chromium added to resist rust 
and corrosion began to give encouraging results in 1914. 
In independent research projects, carried on in England, 
Germany and the United States, it was found that 


less for easy maintenance, cleanliness 
and good appearance. (4) There is 
nothing to corrode in this small elec- 
tric water heater made by Vacuum 
Can, since bodies and tubes are stain- 
less throughout. (5) Sun-Kraft ultra- 
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Mechanical and fabricating properties of three grades and 29 types of stainless; 


some examples of cost cutting applications in electrical appliances and equipment. 


nickel added to chromium gave better fabricating prop- 
erties, and a proportion of 18 per cent chromium to 
8 per cent nickel produced an alloy ideal for a great 
variety of steel products. This soon became the most 
widely used grade of stainless steel—the familiar “18-8” 
designation. After World War I stainless began to hit 
its stride in the American market and commercial pro- 
duction of 18-8 stainless (type 302) was begun in 
American steel plants in the middle 1920’s. First intro- 
duced in cutlery, the market has rapidly expanded and 
today is being used in a wide range of appliances, 
business machines, industrial equipment and machinery. 


Present Types and Forms 


No single analysis of stainless steel satisfies all de- 
sign requirements. Today there are 29 types of stainless 
steel, each belonging to one of three major classes: 
chromium nickel; chromium hardenable by heat treat- 
ment; and chromium nonhardenable. The types con- 
taining nickel are normally nonmagnetic, while the 
chromium grades are magnetic. All requirements for 
strength, toughness, ductility and hardness available in 
other engineering materials, ferrous or nonferrous, can 
be met by one or more of these 29 alloys. 

Depending on the properties needed for specific uses 
—strength, forming, heat resistance and corrosion re- 
sistance—the amounts of chromium, nickel, carbon and 
other elements are varied. Each combination has a 
number, assigned by the American Iron and Steel In- 
stitute only after a thorough investigation of its prop- 
erties. Designations by these type numbers are now 
accepted as standard by both producers and users. In- 
dividual steel companies produce stainless steels under 


violet lamp has all exterior parts in 
stainless for attractive appearance and 
ease of cleaning. (6) Tub in this 
portable washer built by Chicago Elec- 
tric is drawn stainless for durability 
and low cost; motor-driven agitator 
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mounted near bottom of tub. (7) 
Portable 35-lb range made by Con- 
tinental appliances has exterior of 
polished stainless to maintain good 
appearance under heat and corrosion. 


(8) Microfilm unit made by Diebold 


their own trade names, but practically all use these 
standard composition and type designations. 

Stainless steels are produced in all basic forms com- 
mon to ordinary carbon steels, such as sheet, strip, plate, 
bars, tubing and wire. They may be fabricated into 
heavy vessels designed for chemical plants, or because 
of their high ductility, drawn into small diameter wire. 
These steels are not stainless under all conditions, nor, 
in fact, is any material. They are, however, remarkably 
resistant to corrosion by many corrosive materials and 
they resist scaling at higher temperatures better than do 
other steels. Even the least corrosion- and scale-resist- 
ant stainless is much better than mild steel. 

Of the three main types shown in the table, the first 
type includes stainless steels that can be hardened by 
heat treatment. These are usually selected where hard- 
ness is of importance for cutlery, turbine blades, ma- 
chine parts, bearings and the like. They are magnetic. 
In general these steels are considered to have the lowest 
resistance to corrosion of the three types. The second 
group, nonhardenable chromium stainless steels, con- 
sist of grades whose analyses preclude hardening by 
heat treatment; they harden only very slightly under 
cold working. The most important of these steels for 
electrical products is type 430 which is used extensively 
for trim and molding. Type 446 is a member of this 
group used for its excellent heat and scale resisting 
properties which result from the high chromium content. 
It has the same coefficient of expansion as the glass used 
in television tubes, and has made possible the lower 
cost, lighter weight metal TV tube. These grades are 
generally considered intermediate in corrosion resistance 
and are magnetic. Chromium-nickel stainless steels 


has entire interior of stainless for re- 
sistance to moisture and chemicals 
used in developing film. More com- 
plete and detailed information on each 
of these applications has appeared in 
recent issues of Electromet Review. 
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Grade Hardenability 


Chromium steels Hardened by suitable heat treatment 













Chromium steels 





Nonhardenable except a_ limited 
amount by cold work. Used mostly | 
in annealed condition 


Chromium-nickel 
steels 





Hardenable only by cold work 









making up the third group are undoubtedly the most 
important for several reasons. The members of this 
group are generally most resistant to corrosion and heat. 
They are more easily formed and more satisfactorily 
welded ; are normally nonmagnetic or only very slightly 
magnetic. These chromium-nickel types currently rep- 
resent over two-thirds of the stainless steel production. 
There are 13 different stainless steel types listed in 
the third group, each a modification developed to ac- 
centuate some desirable characteristic. Those of most 
interest in the design of electrical equipment are: 
Type 302, the basic “work horse” chromium-nickel 
stainless steel, and often referred to as “18-8” because 
of its chromium and nickel content. This is the grade 
used where exceptional or special properties are not 
required. It is used for shells in irons, pots and pans, 
linings, structural parts and enclosures, especially where 

















































































































Three Grades of Stainless Steels 


All requirements for strength, toughness, ductility and hardness available in other 
engineering materials, ferrous or nonferrous, can be met by one or more of these alloys. 


403, 410, 414, 416, | 


Freedom from service failure demands dependable corro- 
sion resistance in refrigerator evaporators. Stainless gives 
better assurance than plated steel, and maintains its “new” 
look in General Electric refrigeraters. 


| 
Range of Representative Values 


AISI Standard Types | Strength, psi Elong. % in 2 in. 





65,000—250,000 35—5 
420, 431, 440 

405, 406, 430, 442, 65,000—130,000 35—5 
443, 446 


301, 302, 302B, 303, 
304, 308, 309, 310, 
314, 316, 317, 321, 347 | 


85,000—270,000 60—5 


little or no welding is done. It has good deep-drawing 
properties, but because its strength is higher than ordi- 
nary deep-drawing steel, more power is required in the 
drawing operation. 

Type 304 is a modification of type 302 in which the 
carbon content is reduced to increase corrosion resist- 
ance under certain conditions, especially where some 
welding is necessary. 

Type 305 is a special analysis developed to give in- 
creased formability for parts made by spinning and 
drawing. 

Types 321 and 347 are used where welding is neces- 
sary, corrosive conditions are expected and annealing is 
impossible; or for long time service at elevated tem- 
peratures around 1200 F under corrosive conditions. 

Types 309 ard 310 because of their high chromium 
and nickel content are heat- or scale-resistant steels used 


Stainless steel cones for TV tubes opened up a new field 
for the industry in 1949. Type 446 (27 per cent chro- 
mium) has same thermal expansion as the glass; cuts the 
weight to half that of an all-glass tube. Metal tubes are 
substantially cheaper, less subject to damage in handling. 
This RCA tube uses Carnegie-IIlinois stainless. 
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in furnaces and other elevated temperature locations, or 
where good surface conditions must be maintained 
under heat. Typical applications include components in 
flame control, regulator and other heat-control equip- 
ment exposed to flame or hot products of combustion. 

Types 316 and 317 are generally the most highly cor- 
rosive resistant and are used for parts in contact with 
photographic developing chemicals (hypo) and similar 
applications. 

In many applications to electrical equipment, the bal- 
ance of design factors leading to use of stainless is much 
different than in chemical or processing equipment 
where specific corrosion resistance is all important. In 
appliances, for example, cost is a major factor, often 
a controlling one; several alternatives are usually avail- 


able such as electroplated steel, nonferrous alloys with 
or without electroplating, corrosion or heat resisting 
finishes such as porcelain enamel. In any event, it is 
the finished cost of the part that controls, if perform- 
ance is equal. 

As to performance, however, some intangible ele- 
ments often must be weighed, such as the cost of serv- 
icing or replacing a part if it fails. A refrigerator 
evaporator is a good example. Another intangible is 
the importance of appearance at the point of sale, or 
the sales value of “all stainless construction” exem- 
plified in the steam iron shown here. Good appearance 
maintained in use is often significant, too, in such ap- 
plications as hot plates or commercial cooking appli- 

(Continued on page 204) 


Stainless Steel Cuts Costs of Steam Iron 


B. D. SPAYDE 


Vice President 
The Dickey-Grabler Co. 


eee basic stampings, in- 
cluding all of the structural parts 
in the Steam-O-Matic iron, are made 
from stainless steel. A corrosion re- 
sistant material was essential for parts 
in contact with water or steam to per- 
mit use of standard tap water since 
the water supply in many sections of 
the country has a high mineral con- 
tent. Type 302, the regular 18-8 stain- 
less, was selected for all components 
because of its good drawing and 
welding properties and the ease of 
polishing to a high surface finish. 

The only other material meeting 
corrosion requirements was brass. A 
cost study, however, disclosed that the 
assembled cost of brass parts, includ- 
ing chrome plating and _ polishing, 
would add from 5 to 10 per cent to the 
cost of the iron. A few of the smaller 
stampings might have been made of 
plated steel, but minor differences in 
the cost of these parts were more than 
offset by the sales advantage of “all 
stainless steel” in merchandizing the 
iron. The 14 parts and their functions 
are: 

Body shell and bottom cover, welded 
together to form the boiler. Stitch 
welding avoids any loss of corrosion 
resistance in joining the two plates. 
Filler cup is a deep-drawn funnel 
welded into the top of the body shell. 
Steam dome (thimble-shaped part) is 
also welded to the body shell cover- 
ing the steam tube delivering steam to 
holes in the cast aluminum soleplate. 

Top cover carries the handle and is 
held by top hinge and bottom hinge; 
a thumb latch under the handle locks 
into a catch welded to the shell. Rub- 
ber stopper closing the steam chamber 
is assembled to the top cover by a 
Spring retaining cup; spring pressure 
serves as a safety valve. 

Heel rest cover encloses electrical 
connections and thermostat and finishes 
off the back of the iron; a drive screw 
holds it to a bracket welded to the 
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shell. Two small body-holding brackets 
attach the heel rest plate which serves 
along with the handle rear as a base 


All metal parts except soleplate, electrical and thermostat parts are 
stainless in the Steam-O-Matic made for Rival Manufacturing Co., 
Kansas City, Mo., by Dickey-Grabler. All stainless construction permits 
operation with ordinary tap water, filled through built-in funnel. 


Because of its good drawing properties, ease of welding and polishing, 
type 302 stainless was used for these components to obtain lowest cost. 


when iron is upright. Main function of 
the subplate is to hold the soleplate 
to the body shell. ooo 








DESIGN TRENDS AND 


Cleaning Machine for Small Parts 


Combined hydraulic and electrical controls 
plus three motors solve design problem in an 
automatic cleaning machine. 


INVENTIONAL METHODS for cleaning small 
parts in instruments, clocks, parking meters and 
gages have used slow hand operations with results de- 
pendent on the skill and care of the operator. But the 
design of an automatic cleaning machine poses a diff- 
cult problem because of the variety of functions re- 
quired. Conventionally, small parts are loaded in wire 
baskets and usual cleaning cycles include four steps: 
immerse and agitate in a cleaning solution and drain; 
immerse, agitate and drain in two successive rinse solu- 
tions; dry in an air blast. 

To duplicate efficient hand cleaning required a com- 
plex cycle for each of the three immersed operations: 
the basket of work is immersed, quietly agitated in the 
solution and lifted above the liquid level to drain before 
proceeding with the next step. A spinning operation 
was found desirable to promote draining, but agitation 
required a reversing drive at lower speed. In moving 





Fig. 1—Automatic cleaning machine for small parts car- 

ries work in baskets through three successive cleaning 

stages and a final drying position. Cleaning head is ele-: 

vated hydraulically; separate motors drive indexing, 
cleaning basket and drying fan. 
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from one solution to the next the basket must be ele- 
vated and lowered over a relatively long distance; 
draining requires a shorter lift to clear the solution level. 

In the small parts cleaning machine, Fig. 1, made by 
L & R Manufacturing Co., Arlington, N. J., the an- 
swer was found by an interesting combination of hy- 
draulic and electrical controls and the use of three 
motors, one a special universal-type designed for two- 
speed operation. 

As shown in the diagram, Fig. 2, the turntable rotat- 
ing the four-position solution tray is driven from a small 
constant-speed motor through a worm gear reduction 
and a geneva mechanism. A cam on the same shaft as 
the geneva arm actuates a hydraulic cylinder to lower 
the cleaning head to a level well below the surface of 
the solution for agitation; after a suitable time interval 
a ramp on the cam causes the basket to rise above the 
solution level while the basket spins, and then rise fur- 
ther to its maximum height to clear solution jars as 
they index. 

Hydraulic actuation simplified the problem of obtain- 
ing a relatively large lift within minimum vertical space 
limitations and readily placed the actuating mechanism 





Fig. 3—Cam switches control a two-speed universal motor 
driving the cleaning head; during agitation in each clean- 
ing solution the motor reverses direction every 2 sec 
and then runs in one direction after basket is elevated. 
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Fig. 2—Constant-speed motor drives a cam actuating the 
three-level hydraulic lift and the geneva mechanism for 
indexing the solution tray. 


at right angles to the lifting column. The ratio between 
cam rise and vertical movement of the head is 15 to 1. 
A hydraulic metering element was built into the actuat- 
ing piston which avoided the use of a closed system and 
gave constant elevation regardless of temperature. 
Electrical functions are controlled by several cam 
switches seen in Fig. 3. Power to the universal motor 
used to rotate the work basket is supplied at two levels 
from a tapped resistor. Lower power is used for the 
reversing agitating function when the basket is im- 
mersed (fluid resistance keeps the speed low) and when 
elevated above the liquid (speed increases in air). 
Higher power is applied for rotating the basket at high 
speed in the drying chamber (last stop in the cycle) 





| NEW DEVELOPMENTS, IDEAS AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Cleaning Machine for Small Parts 
Motor-Temperature Curves 
Anti-Hunt Servo Amplifier 
Electric Blanket Protection 

New Thermocouple Standards 








Production Test for Noise 





Key-Locking Device 






Reactor Battery Charger 





Rotary Solenoid Valve 





Standards for Surface Finishes 





Battery Charge Indicator 





Permanent Gloss Standards 









And other new ideas and 
developments of interest 

















to throw off all liquid. A fan in the base of the drying 
chamber, energized during the last of the four stages, 
helps to dry the parts. At the end of the drying interval 
the machine shuts down. Total time for the entire clean- 
ing cycle is about 12 min. 

Agitating power required for a large load is greater 
than for a small load, and a two-position selector switch 
is provided on the control panel to supply more power 
to the cleaning motor when needed. Longer than normal 
cleaning time is needed at times and is obtained by a 
mechanical reset timer. ooo 


Predicting Motor-Temperature Curves 


Workable formula for calculating points on 
a motor load-temperature curve removes 
guesswork involved when drawn by eye. 


A. F. PUCHSTEIN 
Consulting Engineer 
Jeffrey Manufacturing Company 


FTEN IT IS advantageous from a time standpoint 
if a motor designer is able to predict the time 
required to reach a prescribed temperature rise of 75 C 
for loads which lie between the continuous and short- 
hour ratings. Usually, time to reach 75 C rise on con- 
tinuous and one-hour loads is known. Prevailing prac- 
tice is to draw such curves by eye; however, this method 
is not very satisfactory and some workable alternative 
is needed. 
When heat is generated at a fixed rate in a homoge- 
neous body, temperature will rise with time until a final 
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steady-state temperature is reached in which heat is 
given off as fast as produced. Fundamental equation 
for this curve is given by equation (1) in Fig. 1. Motor 
used in the following calculations is a 250-volt series 
motor having a 1-hr current rating of 350 amp and a 
254-amp continuous rating with forced ventilation for a 
75 C rise in temperature. Eight hours is the time 
assumed for the continuous-rating temperature rise. 
Solving equation (1), Fig. 1 for Z using Ty=T 
where 7, is the final temperature rise on continuous 
duty and t=480 min (8 hr used as a basis) equation 
(2) results. To find the value of T; needed to solve 


equation (2) for Z, a constant k (a function of losses 
at a particular load) is introduced. Value of k is the 
quotient of loss at short-hour current, J, divided by 
loss at continuous load current, J, as shown in equation 
(3). Introducing k in equation (1), equation (4) is 
obtained. Solving equation (4) for t, equation (5) re- 
sults. 


Substituting Z from (2) in (5), a working form- 
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t 
T= 75(1-e"#) 
where TI’ = femperature rise at time t minutes 
atter applying load to cold motor 


7$ = final temperature rise in steady-state 
when € is infinite 


t= time in minutes after load is applied 
to cold motor 


Z= time constant of body; time required 
for a specific temperature rise assuming 
no heat given off during warm-up 


pane igaen 
75 
109 5-T, 

where T,= final temperature rise (steady state) 

in TfRat+L, 

i? RatLe 

where I= short-hour current 

Jp=continuous load current 

Rg armature resistance 

LL, = rotative loss for short-hour load 

I= rotative loss for continuous load 

£ 
T,> 75k (1-e~ =) 
75k 
=Z/ a. 
Oe 010% (54-7; ) 
75k 
ose) 
“ 75k-T; 

t= 480 ——— 

S-T; ) 
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Fig. 1—Assuming a motor is a homogeneous body, the 
general formula for temperature rise of a motor is de- 
rived from the fundamental equation in the steps shown. 


log 


ula (6) is obtained in which t, k and T, are the un- 
knowns. Either common or Naperian logarithms may 
be used. 

To plot the desired curve, the value of the denom- 
inator in equation (6) is needed. Since the 1-hr rating 
current and the time to rise 75 C are known (bound- 
ary condition), these values are used. As an example, 
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Fig. 2—When plotted from calculated ralues obtained 

with the derived formula, this motor heating curve will be 

inaccurate only to the extent that heat dissipation of the 
machine differs from a homogeneous body. 


using J; = 350 amp, J2 = 254 amp, Ra = 0.072 ohms 
and L, and L, (rotative losses) = 3000 watts, equa- 
tion (3) is solved for k. Rotative losses are assumed to 
be constant over range considered; if available, the 
known values may be substituted instead. This gives a 
value of 1.55 for k. Solving (6) for the denominator of 
the fraction in the right hand side, equation (7) results. 
Here T; will be very nearly 75 C. Substituting 75 for 
T, in the right side of (7) and cancelling out the 75 in 
both numerator and denominator, equation (8) is ob- 
tained. Substituting 1.55 for k in equation (8) a value 
of 3.574 is obtained. Finally substituting this value in 
equation (6) and 75 C for T,, equation (9) results 
from which the values for the points of the curve (Fig. 
2) can be calculated. 

Curves plotted from the calculated values of points 
obtained through the use of the above formula, equation 
(6), are satisfactory and workable. Whereas curves 
drawn by eye from the two end points are subject to 
many errors, this method is faulty only to the extent 


that the machine differs from a homogeneous a 
oo 


Anti-Hunt Servo Amplifier 


Signal from thermocouple is measured in an 
electro-mechanical balance and controls flow 
of fuel to keep combustion temperature con- 
stant; velocity term: eliminates hunting. 


J. F. ENGELBERGER 
Development Engineer 
Manning, Maxwell & Moore, Inc. 


N A combustion engine maximum efficiency requires 
operation at the highest safe temperature at all load 
levels with rapid and accurate change in fuel supply as 
load changes. Problems of speed of response, accuracy 
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and freedom from hunting require special provisions 
for stabilization.* In the Microsen control amplifier, 
shown in Fig. 1, input is from a thermocouple but the 
system can also be fed electrically by any low impedance 
signal or by pressure or positional signals. Stability or 
freedom from hunting is obtained by combining a speed 
feedback signal from the output and a differentiating 
network signal. 

Shown in block diagram Fig. 2, the system includes a 
thermocouple input, d-c amplifier, stabilizing network, 


* See “A Basic Approach to Servomechanism Design,” Richard Herst, 
ELectricaL MANUFACTURING, December 1949, p. 80. 
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a-c power output stage and motor-operated fuel valve** 
to control fuel flow ; two stabilizing techniques, a speed 
feedback link from the output (velocity term) and a 
differentiating network after the d-c amplifier stage. 
Since these signals may be modified easily, amplifier is 
readily adapted to control problems with different sta- 
bility criteria. 

Electro-mechanical input stage is the heart of the 
control amplifier. Mechanical part of the d-c amplifier, 
shown in Fig. 3, consists of a galvanometer-like struc- 
ture, constructed in the form of a beam balance. On one 
end of the beam is a round coil structure in which two 
coils are wound concentrically. On the other end is a 
tuning flag which controls oscillator by tuning and de- 
tuning the pancake grid-coil. Structure is balanced to be 
independent of linear accelerations and designed to with- 
stand 30 g of shock loading. 

Input current (from a thermocouple in this instance) 
flows through one of the coils on end of beam. Since the 
coil is surrounded by the magnetic field of a pot-type 
magnet, a torque is produced which causes beam to 
rotate, moving tuning flag on other end of beam. Flag 
movement varies the frequency of a tuned-plate tuned- 
grid oscillator. As level of oscillation changes, bias on 
tube changes and d-c output of bridge circuit also 
changes. This d-c output is fed back to second coil on 
beam and motion of beam stops as torque produced by 
feed-back current equals torque produced by input cur- 
rent. Output is therefore continuously compared with 
input in the magnetic field, making amplification essen- 
tially drift free and independent of line voltage and tube 
characteristic changes. Amplifier gain is controlled by 
adjusting amount of feedback with a rheostat. 

Range hairspring is used to suppress a portion of 
input current—torque applied by hairspring must first 
be overcome by that produced by the input current 
before beam will start to move. Accordingly, in a tem- 


** See “Compact Motorized Fuel Valve Designed for Wide Ra f 
tg i Gectebeseer, ELECTRICAL MANUFACTURING, October 1948, 
p. ks 


Fig. 1—Problems of speed of response, accuracy and 
anti-hunting requirement are met by this servomechanism 
with two stabilizing circuits. 
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Eliminating wire, soldered connections and many parts, 
plug-in amplifier for “Sound Screen hearing aids made 
by The Microtone Co., St. Paul, is sealed in a polyester 
resin making it impervious to moisture and dust, and also 
shock-proof. Amplifier has a flat response (within 5 db) 
from 250 to 3500 cps with an acoustic gain of 55 db at 
1000 cps. Maximum power output is 4.0 milliwatts. 








perature control application where control at an elevated 
temperature of 1200 F is desired, spring is loaded to a 
torque equivalent to 1200 F and output swings plus or 
minus about control point. 

Amplified error signal from d-c amplifier then passes 
through a stabilizing network, shown in Fig. 4, where 
either a differential or an integral of input is added de- 
pending upon particular requirements of control loop. 
Modified signal is converted to an a-c voltage and 
finally boosted to a power level sufficient to drive the 
two-phase output motor. Phase of a-c output voltage 
determines direction of motor rotation. 

D-c voltage is applied across a potentiometer geared 
to valve. As motor drives valve and potentiometer, 
voltage at moving arm of the potentiometer changes and 
a current proportional to rate of change of this voltage 
flows through the speed feedback-condenser and is fed 
back into amplifier. Signal is applied degeneratively to 


al 


Controlled _, 
fuel flow 


Combustion 
process 


Fig. 2—Block diagram of thermal control system em- 
ploying the Microsen control amplifier. 
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Fig. 3—I nput current through one of the coils in the pot 
magnet field produces a torque causing beam to move. 
Tuning flag on other end moves to vary frequency of os- 
cillation by tuning and detuning the pancake grid-coil. 





one half of the inverter stage which converts d-c output 
of first stage into an a-c signal of phase and magnitude 
corresponding to sign and magnitude of its d-c input. 
Net result is that valve always moves at a speed propor- 
tional to error signal despite deleterious effects of back- 
lash in gear train, varying load torques on valve and 
non-linearities in motor characteristics. 

One by-product effect of this speed feedback signal 
which is of importance in achieving optimum perform- 







Change in impedance of nylon with tempera- 
ture used with a bridge circuit to provide 
overheat protection without thermostats. 


R. F. SAMBLESON 
Manager of Engineering, Automatic Blanket and Sunlamp Division 
Appliance and Merchandise Department 
General Electric Company 


ROTECTION against overheating as a result of 

misuse is one of the major problems faced in de- 
signing electric blankets. Other electric appliances are 
seldom left closely surrounded by insulating material 
which would prevent normal heat loss; but an auto- 
matic blanket may be folded up and covered with other 
bedding in a way to trap the heat developed and cause 
a dangerous rise of temperature. 

Two separate and distinct systems of control are used 
in an automatic blanket: ambient responsive control in 
which the power varies with changes in room tempera- 
ture, and overheat control which turns power off be- 
fore a dangerous temperature is reached. Present meth- 
ods of ambient responsive control have proven satisfac- 
tory, but experience has indicated a need for improve- 
ment in overheat protection. 

When thermostats are used for overheat control at 
least nine are required to do an effective job, but in- 
creased number of connections are a hazard. A slow 
make and break bimetal type thermostat is necessary 
for cost considerations but they cause radio interfer- 
ence, have low contact life and are susceptible to 
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Fig. 4—Voltage across the potentiometer geared to mo- 
torized valve changes at a rate proportional to motion of 
valve. This signal is then fed back into the amplifier. 





ance is used to advantage. If speed signal is fed back 
with a certain time delay, minor loop including a-c am- 
plifier, motor, potentiometer and speed-feedback link 
can be made unstable and oscillatory at a relatively high 
frequency. Because of inertia of motor and gear train 
and high frequency, amplitude of oscillation is small. 


Manifest effect is a slight but continuous jiggling of 
valve while controlling—advantageous since it eliminates 
most of the starting friction in output member. 


OOO 





corrosion as well as a source of loose connections. 

One means considered for eliminating thermostats 
was an electronic system which measured resistance of 
an auxiliary wire in the blanket or heater wire itself, 
but overheat tests indicated that a small section of the 
blanket could overheat to a dangerous level while the 
remainder of blanket did not rise appreciably in tem- 
perature. A material with a negative-temperature co- 
efficient of resistance was needed. As a first attempt, 
carbon was impregnated into a thermoplastic and tubed 
over standard construction heater wire. Over this was 
spiralled another ribbon of copper wire. Despite the 
large resistance change of the plastics with temperature, 
manufacture proved to be difficult since carbon-impreg- 


: ; Heater wire 
a OI / 


WO aes 


Flamenol-" - 


Fig. 1—Blanket wire, the crux of the design, has a coat- 

ing of nylon around the heating element over which 

copper strip, signal wire, is spiralled. Heater and signal 

wire effectively measure an infinite number of impedances 
along the entire length of the wire. 
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For a Real 
“Beauty Treatment” 
both in 
Manufacturing and 
in Merchandising 


...fop equipment-makers use AMERICAN PHILLIPS SCREWS 


PENTA Asonbly costs never look so good as when they’re 
slimmed down to 50% of what they used to be...simply by equipping all assem- 
bly departments with skid-proof, slash-proof American PhillipsScrews. That’s 


why leading makers of beauty-shop equipment use this modern fastening 
that saves half the time and the spoilage imposed by slotted screws. 


| EE modern mark of the American Phillips crossed re- 


cess is a buy-sign that the public has learned to accept with confidence on 

everything from autos to model railroads... and that industry has long 

since accepted (in fact, specified) on everything from trucks to machine 

tools. That mark means that the product is built right, all the way through. 

CAN'T SLIP out Yes, American Phillips Screws are potent sales-promoters as well as cost- 

4-WINGED DRIVER ERED RECESS cutters. Get both these advantages for your own product. Write and tell us to 
OF PHILLIPS TaP prove that“American Phillips Screws always cost least to use.” 


AMERICAN SCREW COMPANY, Providence 1, R. I. 
Plants at Willimantic, Conn., and Norristown, Pa. 
Warehouses at: 589 E. Illinois St., Chicago 11 502 Stephenson Building, Detroit 2 
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nated thermoplastic compound was soft and the ribbon 
tended to cut it. 

During further experimentation it was found that 
nylon had a very high leakage current at high tempera- 
tures, which suggested replacing the carbon-impreg- 
nated thermoplastic. A new wire sample was made 
using nylon (Fig. 1). In manufacturing, nylon proved 
satisfactory since it was tough and withstood outer 
wrapping of copper. In addition, nylon has a high 
melting point which makes it desirable from the stand- 
point of repeated over-heating. Tests on the nylon 
coating showed a large change in d-c resistance with 
temperature. Relationship of the d-c resistance, a-c 
resistance, capacitive reactance and total impedance 
with wire temperature is shown in Fig. 2. Because of 
the low value of impedance, a control was built around 
the slope. 

The nylon blanket wire is basically an infinite number 
of parallel impedances. Two spiralled conductors meas- 
ure impedance along entire length of wire. To make a 
completely fail-safe assembly, it is necessary to measure 
continuity of each conductor since if the “signal” wire 
opened, wire beyond the break point would be in effec- 
tive as an overheat control. It was not necessary to 
measure continuity of heater wire, since power would 
no longer be dissipated in the blanket if wire was open. 
To have the controlling contacts open blanket circuit if 
short occurs between signal wires, a voltage higher than 
the line is required to operate an electromagnetic relay 
or a relay with a drop-out voltage higher than line volt- 
age. The second method was used with resonant circuit 
to supply a voltage higher than the line. 

Circuit shown at A in Fig. 3 uses a relay that oper- 
ates on line voltage in an impedance bridge with two 
legs of the bridge as the two components of a resonant 
circuit, X and C1, and the other two legs as a voltage 
divider, R, and R,. A 12,000 ohm resistor, R,, is in 
series with capacitor C1 to limit voltage and to act as a 
current limiter on start switch $7. Signal wire is con- 
nected in series with the resonant circuit between ca- 
pacitor and reactor. Relay is connected between volt- 
age divider and one end of signal wire, and the con- 
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Fig. 3—Control consists of an impedance bridge with two legs of the bridge as the two components of a resonant circuit, 


Temperature, deg F 


Fig. 2—With an increase in temperature the impedance 
of the nylon decreases enough to shunt the resonant cir- 
cuit and let the relay drop out. 


tacts are in series with entire control circuit and blanket; 
when the relay is deenergized contacts are open and en- 
tire assembly remains deenergized. 

In operation, control is turned on with momentary 
“on” switch, S1, and if the ambient responsive control 
contacts are closed, as shown in Fig. 3, voltage is sup- 
plied to blanket heater circuit. Ambient control cycles 
the voltage to the blanket in response to ambient tem- 
perature. Voltage is also supplied to impedance bridge 
circuit and relay coil is kept energized by the differential 
voltage of voltage divider and resonant circuit. Voltage 
obtained from resonant circuit in running condition is 
approximately 150 volts with the line at 110 volts. Drop 
across either voltage divider resistor is approximately 
55 volts. Potential appearing across relay coil is ap- 
proximately 10 volts higher than calculated differential 
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and other two legs are resistors that form a voltage divider. Resistor, R,, in series with the condenser limits voltage and 
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acts as a current limiter on start switch. In the simplified schematic at right impedance of the nylon is shown dotted. 
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Series 220 A.C. Relay 


Guardian gives you a head start, true-to-the-marks of Quality—Delivery— 
Price. With MORE THAN 15,000 STANDARD CONTROL PARTS 
IN STOCK—Guardian gives you last minute production-delivery FAST. Improve 
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parts, plus long experience, economy, quality and speed await you at Guardian. 
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voltage due to a slight additional resonant voltage ob- 
tained in the circuit through the voltage divider resistor 
Rp», relay coil, capacitor C1 and current limiting resistor 
R,. Relay is designed to pull-on below 115 volts and 
drop-out between 90-75 volts. 

When an overheat occurs in the blanket, blanket wire 
impedance decreases. This impedance appears between 
signal wire and both sides of the line and shunts the 
components of the resonant circuit as shown by the 
dotted resistors at B in Fig. 3. Control turns off when 
impedance of blanket wire decreases to approximately 
50,000 ohms. This reduces the voltage across these com- 
ponents and therefore the potential across the relay 
coil. Control cannot be energized again until the tem- 
perature at the overheated section has been reduced. If 
signal wire should open circuit, resonant circuit will be 
broken. To turn blanket off under normal conditions, a 
momentary “off” button is provided which shorts the 
relay coil and opens the control and blanket heater cir- 
cuit. The 12,000 ohm resistor in series with capacitor 
C1 is used as a current limiter to the blanket heater cir- 
cuit as an additional fail-safe device if the “on” button 
of the bedside control is jammed closed. If switch 
is kept closed, relay contacts will close the heater cir- 
cuit, but on incipient overheat, relay contacts will open 
the heater circuit and the 12,000-ohm resistor will go 
in series with the 70-ohm heater circuit across the line. 
This effectively drops the voltage to blanket, preventing 
heat dissipation. With switch jammed, control will con- 
tinue to cycle at the calibrated temperature, preventing 
any unsafe heating condition. 

Voltage divider is made up of two 12,000-ohm resis- 
tors in series across the line. Values of these resistances 
have been chosen to act not only as a voltage divider, 
but also as a preheat device for the ambient control. 
Without preheat resistors, control would begin to cycle 
immediately when turned on, at rate prescribed by am- 
bient temperature, and would continue to cycle at this 





Instrument sensitive only to noise and vibra- 
tion adapted for production use to eliminate 
sound-proofed rooms. 


Noise indiscernible by the human ear in sound booths 
is often amplified by encasement. Such a problem was 
faced by the engineers responsible for the design of the 
General Electric blanket control.* Faulty relays, with 
a low hum level, when encased in the plastics cover 
caused an offensive noise when resting on a bedside 
table. Since the engineers were unable to get readings 
on the bare relays in sound-proofed rooms with con- 
ventional sound-level instruments, another method of 
testing was needed. 

A vibration tester, Sono-Probe, made by Aircraft 
Electronics Associates, Hartford, Conn., detects noise 
resulting from vibration when impressed on a pickup 
probe, but is insensitive to airborne noise. It was pos- 
sible to detect faulty relays in the open factory, regard- 


* See “Electrical Blanket Protection,” R. F. Sambleson, page 118. 
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rate until ambient changes. With preheat resistors, con- 
trol is calibrated at the factory a few degrees lower than 
normal. When control is turned on, it begins cycling at 
a rate which provides more heat in the blanket than 
called for by the ambient control, but as preheat re- 
sistors raise the temperature of control-case air, cycling 
rate levels off to normal. 

Ambient control is a bimetal thermostat device cycled 
with a resistor Rg in series with blanket heater circuit, 
Operating point of bimetal may be adjusted by raising 
or lowering its position with respect to the fixed con- 
tact with a screw attached to manual control knob. Snap 
action is provided by means of an alnico magnet and a 
steel washer riveted by the silver contact between con- 
tact and bimetal blade. Magnet is riveted to an insulat- 
ing plate by means of a silver contact. With this design, 
an average differential of approximately 3 F is obtained, 

Two fundamental considerations had to be met in 
this design: complete fail-safe characteristics, and posi- 
tive overheat protection. Complete fail-safe character- 
istics have been obtained in the control by use of a res- 
onant circuit for supplying voltage to the relay coil. As 
shown at B in Fig. 3, any open or short circuit of any 
component will either immediately turn control off or 
will have no adverse effect on overheat protection. In 
the wire itself any open or short circuit except for an 
open circuit in the heater wire reduces resonant voltage. 
An open circuit in heater wire obviously needs no sup- 
plementary overheat protection since no current flows. 
Any jamming from either switch will prevent any over- 
heat from occurring. 

This system of control provides much greater protec- 
tion against overheat than can be obtained by using the 
maximum practical number of thermostats. The signal 
wire system of overheat control is, in effect, the equiva- 
lent of an infinite number of thermostats. Overheating 
anywhere along signal wire length will cause control 
to deenergize heater circuit. ooo 






less of ambient noise level, but to apply this technique 
to production testing, some modification was necessary. 
An indication that the relay was operating was neces- 





Fig. 1—Hum caused by a faulty relay was indiscernible 
until encased in a plastics cover. Rejects at final assem- 
bly were reduced by adapting standard noise test instru- 
ment to a fixture for production testing of relays. 
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for a giant’s job! 
ELECTRICAL CONTACTS ARE NOT MERE HARD- 


WARE, BUT PRECISION DEVICES MADE FOR 
VITALLY IMPORTANT FUNCTIONS. 


Did you ever stop to realize that practically every watt of generated power passes 
through electrical contacts at least once, usually many times? And that each point 
of contact is a point of control? And a source of potential failure? 

The successful performance of thousands of devices, accepted as commonplace— 
automobiles, refrigerators, washing machines, relays, circuit breakers, motor con- 
trols, industrial switchgear—is a tribute to the design engineers who overlooked no 
detail in their conception. It is a tribute, too, to Fansteel metallurgists andengineers 
who work with these men, contributing ideas, conducting extended tests, some- 
times developing and supplying new metal combinations. 

Electrical contacts custom-designed and custom-built for your product cost you 
no more—sometimes considerably less. Consult Fansteel for contacts and complete 
contact assemblies. Fansteel Metallurgical Corporation, North Chicago, Illinois. 
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Fig. 2—Precision limit switch was installed to protect 

sensitive meter from shock when relay closed. Correlator 

test head was also adapted to fixture for standardizing 
readings of meter and pickup. 


sary, and the inspector had to be protected from possible 
contact with a live part; in addition the sensitive meter 
had to be protected from the shock when relay closed. 

A fixture shown in Fig. 1 was designed with the 
pickup mounted beneath a phenolic plate which is sus- 
pended from the test box by sponge rubber. Two holes 
were placed in the phenolic plate to permit the mount- 
ing lugs of the relay to be placed in contact with the 
pickup. When the lid of the test box is closed, phos- 
phor bronze springs A shown in Fig. 2 make contact 
with 110-volt 60-cycle current and actuate the relay; 
brass plungers on the cover of the test fixture engage 





One of the first television receivers using a 16-in. rec- 
tangular cathode-ray tube (ELECTRICAL MANUFAC- 
TURING, December 1949, p. 206) is being introduced by 
Air King Products Co., Inc., Brooklyn, N. Y. Cabinet 
height is reduced between 3% and 4 in. and 4% of the 
tube weight is saved through use of rectangular tube. 
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springs when the cover is closed to complete the circuit. 
When relay closes, a pilot light on the instrument panel 
indicates that the relay is closed; when the relay closes, 
it actuates a precision limit switch and puts the instru- 
ment meter in the circuit. Hum level can then be read 
directly. In actual test procedure, the relay is actuated 
three separate times at both its upper and lower limits 
of 90 and 120 volts. This technique eliminated rejec- 
tions at final assembly that formerly ran as high as 20 
per cent. 

With the introduction of duplicate testing apparatus 
it was necessary that all meters give identical readings. 
With a crystal type pickup susceptible to change resuft- 
ing from humidity and temperature, it was necessary 
to correlate both the pickups and the meters. To ac- 
complish this, a correlator was introduced to supply a 
variable intensity 450-cycle standard vibration. The 
standard correlator test head was modified to permit 
insertion into the holes in the phenolic plate normally 
used for testing the relays. 

In general, this noise instrument has a frequency re- 
sponse of +2 db from 100 to 20,000 cycles and can be 
used for various production noise tests. It has also 
been used for sound testing of clocks, motors, refrigera- 
tors, bearings and gear trains. O00 


Permanent Gloss Standards 


Measurement of gloss is becoming increasingly im- 
portant in many industries. For example, high-gloss 
paper is required for good reproduction of half-tone 
prints, and low-gloss paper for easy reading of mate- 
rials in type. Building interiors must range from semi- 
gloss to matte to prevent eyestrain caused by reflected 
images of the light sources. Gloss of a paint finish 
should always be adjusted to the use of the finish. 
Outdoor finishes, such as automotive enamels, have 
high gloss for permanence while matte finishes are 
given most war goods for low visibility. Gloss meas- 
urements are also important in defining the wear re- 
sistance of plastics and ceramics. 

Gloss measurement is essentially simple. When a 
specimen is illuminated at some angle from the per- 
pendicular, the proportion of light reflected at angles 
near that of mirror reflection is defined as gloss. A 
critical part of the definition of gloss, however, is the 
amount that the reflected beam may depart from the 
strict direction of mirror reflection and still be counted 
as contributing to gloss. With glossmeters commer- 
cially available at the present time, replacement of the 
lamp, for example, may introduce instrumental error 
unless readjustment is made. New gloss standards 
available from the National Bureau of Standards, 
Washington, D. C., permit a rapid check of instrument 
calibration at any time and give a basis for readjust- 
ment of the instrument if required. 

Gloss standards have been prepared according to 
ASTM Method D523 for the 60 deg specular gloss of 
paint finishes. A set consists of two white Vitrolite 
plaques having nominal gloss values 1 and 90, and 
eight glazed ceramic plaques with nominal gloss values 
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When a thermostat calls for heat, an 
oil burner’s good name may hang on the Gg Ooo re name 
performance of its electric motor. That’s one 
big reason why so many manufacturers 
specify K-C Motors to power their burners! , 
K-C Motors give smooth, quiet, trouble-free seryix e—even under 
hard, continuous use. They’re completely reliable because they’re 
built like motors costing far, far more. 7 
Many burner manufacturers, planning prodgction schedules now fo 
the July rush, are already ordering K-C Mofrs. If you build 
burners, shouldn’t you find out about K-C¢ Motors, too? 
Of course there are K-C Motors for mgfiy special purposes in addition 
to oil burners. Whatever job you have gn your equipment, there’s 
sure to be a K-C Motor to meet your, fieed ... to guard your good name. 
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K-C Oil Burner Motors in ratings 
of Y% and Y% HP are built to 
conform with NEMA mounting 
standards...are approved by 
Underwriters’ Laboratories .. 
and feature 1725-RPM speed, 
long-life bronze sleeve bearings, 
and totally enclosed construction. 

Write today for complete in- 
formation—on oil burner motors 
or on other special motors built 
for other purposes. 


THE HOOVER COMPANY 
North Canton, Ohio 
Kingston-Conley Division 
72 Brook Avenue 
North Plainfield, New Jersey 
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10, 20, 30, 40, 50, 60, 70, and 80. Each plaque is 
identified with the nominal gloss value followed by a 
serial number. Edges and backs of the 41% in. ceramic 
plaques are coated with glyptal cement to prevent ab- 
sorption of water. 

Plaques are measured for 60 deg specular gloss ac- 
cording to the ASTM method using a glossmeter 
calibrated with the gloss reference standards of the 
National Bureau of Standards. These measurements 
include both the true gloss and a diffuse reflectance 
component. Corrected gloss values are obtained by 
subtracting the 0 to 60 deg luminous directional reflec- 
tance measured with an ASTM receiver aperture. The 
corrections for each standard are included in the cer- 
tificate accompanying each set. The gloss values for 
standards above 15 are given to the nearest gloss unit, 
below 15 to the nearest tenth of a unit. 

Although the plaques have been selected for quality 
a certain amount of nonuniformity is unavoidable. In 
order to minimize errors arising from nonuniformity, 
the central area of each plaque is measured, and the 
reverse face is marked with an arrow and centerlines. 
The centerlines are used for positioning the central 
area, and the arrow indicates the direction of illumina- 
tion during measurement. 

The uncertainty in the reported values is estimated 
to be —0.2 gloss unit for the lowest gloss standard 
and to increase to —1 gloss unit for the highest gloss 
standard. The surfaces of the standards have been 
found to be reasonably permanent, but they must be 
protected from dirt and abrasion. oo0 


Key-Locking Device 


For attaching and locking hubs, wheels or other con- 
nections to a shaft, coupling developed by the Coffing 
Hoist Company, Danville, Ill., has a self-locking nut 
that eliminates pinning the nut to a bolt, shaft or 
axle. Flange coupling 7 has a raised face and a blind 
hole to butt shaft against dead end; threaded hub is 
split for keys. Key 2 has a 0.023 in. taper in 34 in. with 
a serrated bottom. Each key has approximately 4%» in. 
by 30 deg bevel with threads on one side only. The 
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other side is sharp and locks the nut when screwed on 
the shaft. Hexagonal nut 3 is standard hardware. Shaft- 
ing 4 has keyway 5 milled in approximately the same 
length as keys. Grooves may be cut through to shaft 
end to allow play if desired. OOO 


Rotary Solenoid Valve 


While rotary solenoids were developed primarily for 
aircraft during the war as actuators for bomb releases, 
these solenoids have been applied in a unique way to 
control a hydraulic valve in a lift truck. The rotary sol- 
enoid has a pin eccentrically located on the outer per- 


Fig. 1—Armature of ro- 
tary solenoid made by G. 
H. Leland Inc., Dayton, 
Ohio is supported by 3 
balls in inclined ball races. 
Force produced by solen- 
oid when energized rotates 
armature by cam action. 





















































Fig. 2—Application of rotary solenoid in hydraulic-lift 
truck control used on lifts made by Lewis-Shepard Co., 
Watertown, Mass., opens valve against a pressure of 


1200 psi. Valve operates on 12 volts. 





iphery of its armature plate with a needle-bearing on the 
pin to minimize friction. When energized, solenoid pull 
tends to close the air gap, drawing the armature inward. 
Supported by three balls that travel around and down 
inclined ball races as shown in Fig. 1, armature is forced 
to rotate by cam action. Eccentric pin on armature 
pushes valve pin inward to open valve. Spring-loaded 
solenoid returns to starting position when deenergized, 
allowing valve pin to move out and valve face to seat. 
In the control, shown in Fig. 2, solenoid is bolted to a 
slotted bar enabling an adjustment of the air gap be- 
tween valve pin and bearing. Adjustment provides for 
effective angular contact of the bearing and pin, utilizing 
armature inertia to assist in moving the positive-seating 
(Continued on page 206) 
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INTERVAL TIMER SWITCH FOR SEQUENCE TIME CONTROL 


RIMARILY developed for automatic washing machines, 
clothes dryer and dishwasher applications, timer can 
also be used for other automatic control applications where 
a sequence time control of a series of circuits to a prede- 
termined program time cycle is needed. Timer consists 
basically of a cam shaft assembly and a series of cams; 
periphery of each cam is cut to lift or drop an actuating 
contact spring to open or close a SPDT or SPST circuit. 
Actuating contact springs and stationary contacts are 
brought out through opposite terminal boards to connect- 
ing-terminal receptacles. Various buss arrangements can be 
incorporated to accomplish numerous circuit combinations. 
Cam shaft assembly is actuated by a timer mechanism 
driven by a synchronous motor; timer mechanism advances 
cam shaft 5 or 8 deg per impulse of 30 to 60 sec duration 
resulting in a quick make-and-break of all contacts. Be- 
cause of the impulse cam-advance principle, minimum peri- 
od that a circuit may be closed or open is the number of 





For controlling dual circuits, cam-type interval timer is energized 
by a synchronous motor which drives in impulses of 30, 45, or 
60 sec. Switch is approved by Underwriters’ Laboratories. 








Cc. ® STEEL 
MOUNTING PLATE 


223/32 memgentn 














seconds between impulses, and length of time a circuit can 
be held open or closed is a multiple of the number of sec- 
onds between impulses for desired period. Certain time 
cycle programs may require slightly longer or shorter peri- 
ods between impulses. These can be obtained through the 
use of a 30-sec impulse mechanism providing a complete 
revolution of cams in 36 min, a 45-sec impulse for a com- 
plete revolution in 54 min, and a 60-sec impulse for a com- 
plete revolution in 45 min. Latter has a better adjustment 
range and is recommended unless over-all time desired re- 
quires 30 or 45-sec intervals. Time cycles up to 24 hr are 
available. 

Contacts can be furnished to handle normal current con- 
ditions up to 20 amp. An accessory feature makes it possi- 
ble to break the line circuit at any time during a program 
cycle by pushing in or pulling out the shaft. Movement 
actuates a line switch that may be wired in series with the 
line contacts operated by one of the cams for automatic 
shut-off at end of program cycle. Terminal boards employ 
conventional wire-tip receptacles of the plug-in type. 
Length of shaft, milling, and cams cut to desired time-cycle 
programs to meet individual specifications. P. R. Mallory 
& Co., Inc., 3029 E. Washington St., Indianapolis, Ind. 


KNITTED WIRE MESH FOR SHIELDING OR RESILIENT CONDUCTORS 


ROVIDING an effective resilient conductor or a shield- 
ing medium between closure surfaces, this material is 
composed of compressed knitted wire mesh consisting of a 
multiplicity of interlaced loops of wire. These loops add to 
the natural resiliency of the wire while the interlacing of 
loops, because of hinge action, allows freedom of motion 
without sacrificing stable construction; properties are re- 
tained when mesh is compressed into gaskets. Because of 
the subdivided nature, the compressed mesh is a resilient 
cohesive conducting material with a large internal surface. 
Three types of the material are available: compressed 
knitted wire mesh in stock strips or die-formed gaskets; 
compressed knitted wire mesh with a sealing member 
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usually of neoprene in stock strip or die-formed gaskets; 
and plain wire mesh. Any material that can be drawn to 
wire can be knitted. With all knitted materials there are 
several factors that will affect the properties of the finished 
product. Wire size and type of metal affect mechanical 
properties more than the electrical for a large range of 
frequencies. For instance, a shielding gasket made of cop- 
per will be less resilient than the equivalent Monel gasket. 
Size and shape of wire is an important factor in determin- 
ing the final properties of a shielding gasket or strip; a 
flat-wire gasket is softer than a round-wire gasket, and 
seems to give better shielding results. Size of openings in 
the mesh also influences the final product, especially in 
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Chicago Molded Plastics — of course! 


Housewives will welcome the new low 
cost Aro electric mixer made by G.M. 
Laboratories of Chicago. This efficient 
featherweight accessory is always ready 
to do a perfect job of whipping, mixing, 
creaming or beating without fuss or 
bother. 


The lustrous white housing is Chicago 
Molded Plastics, of course. It’s small and 
compact... fits the hand comfortably 
...and is always cool and pleasant to the 
touch. Only molded plastics could so ef- 
fectively combine lightness of weight, 
durability, cleanliness and beauty with 
the striking economies of mass produc- 
tion. 


* * * 


Here’s another example of the impor- 
tant job being done by Chicago 
Molded Plastics in product develop- 
ment. As in scores of jobs, the prob- 


COMPRESSION, INJECTION 


FEBRUARY 1950 


lem is one of sales appeal, utility and 
production economy. It involves care- 
ful engineering, selection of the right 
material, precision mold design and 
fabrication, the correct molding 
method, and the right size and type 
of equipment for maximum produc- 
tion speed. In other words, it calls 
for a molder who has unlimited fa- 
cilities plus the knowledge and ex- 
perience to guide him in their use. 


Chicago Molded has what it takes... 
thirty years of experience in plastics 
... the largest and best equipped cus- 
tom molding plant in the Middle 
West...and a national reputation for 
providing the best in molded plastics. 
That’s why our customer list includes 
the biggest names in industry .. . and 
why they specify Chicago Molded 
Plastics again and again. 


Whetner you're merely making plans 
or are ready for quotations, you'll find 
it worthwhile to talk to a Chicago 
Molded engineer. Write, phone or 
wire. There’s no obligation. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave., Chicago 51, Ill. 


Representatives in principal 
industrial centers 


AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 
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Any metal that can be drawn into wire from lead to tungsten can be knitted into a wire mesh of interlaced loops (left) for r-f 


shielding: minimum wire size is 0.0005 in. When used on sheet metal chassis or cabinets (center) relatively small pressures are 
necessary to insure all-around contact. Die-formed wire mesh gaskets and rubber-wire mesh gaskets (right) for flanges and wave guides. 


relation to density and resiliency; there is no limitation on’ 


ratio of opening to wire size. Final consideration is the 
method of processing from the knitted mesh to the finished 
gasket or strip. Because of the wide variety of properties 
and dimensions possible, most of the shielding products 
are custom made; some standard parts are available. 
Knitted metal strip materials are applicable to sheet 
metal chassis and cabinets because the material is com- 
pressible and resilient, can be easily attached to sheet metal, 
and has good fatigue qualities. Relatively small pressures 
are necessary to insure contact despite irregularities or 
warping. When both shielding and hermetic sealing are de- 
sired, a shielding material and sealing member are com- 
bined; shielding material is made higher and more com- 
pressible than the sealing member to insure good electrical 
contact with both closure surfaces. These combination gas- 
kets have been used on aircraft radar pulse-modulator 
shields to prevent radar noise in communications equip- 
ment and maintain constant internal air pressure for chang- 
ing altitudes. Material can be used with metal flanges for 


shielding only; in this case either the strip or die-formed 
gaskets can be used. Such an application was made in the 
X-band wave-guide choke-flange gasket. Shielding gaskets 
can also be used as resilient metal conducting members; 
on the ATR tubes they have replaced beryllium-copper 
fingers and coil springs. Another application is in ignition 
shielding to prevent radio noise interference. Knitted metal 
washers have been used for mounting porcelain insulators 
to prevent breaking and provide a resilient backing. 

Several unique applications have been made of the plain 
knitted mesh. One such application is in electron-tube struc- 
tures. Differing from woven-wire mesh, knitted mesh has 
the property of remaining in a single plane when heated. 
In a woven wire mesh the wires are rigid and, when heated, 
the expansion of the wire causes the mesh to bulge. With 
the knitted mesh, the loop shape will change in the mesh 
allowing the wire to expand without causing the mesh to 
bulge. The mesh has less wind resistance than woven mesh, 
90 per cent reflectivity, and can also be folded into a com- 
pact package. Metal Textile Corp., Roselle, N. J. 


INTEGRAL-HP HIGH TORQUE SINGLE-PHASE MOTOR 


APACITOR integral-horsepower single-phase high 
torque motor for use where power supply demands sin- 
gle-phase operation is available in ratings ranging from ™%4 
to 5 hp. Motors are available in two types, capacitor-start 
(KCS) and capacitor-run (KCR), differing only in start- 
ing current and not in output characteristics. End shields 
and frames with integral feet are cast iron. 
Transfer mechanism is totally enclosed to keep foreign 
matter from getting on contacts; centrifugal switch has no 
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TYPICAL SPEED TORQUE CURVE 
KCS- 4 POLE MOTORS 


TYPICAL SPEED TORQUE CURVE 
KCS- 2 POLE MOTORS 








400 800 1200 1600 
Speed,rpm 


1000 2000 3000 4000 
Speed,rpm 


rods or pins. Capacitors are mounted in base of motor to 
minimize overall dimensions. Conduit box has been re- 
placed by a built-in terminal board inside the end shield. 
A thermal protection device is available for motors up 
through 2 hp; if motor is to be started automatically, as 
on an air compressor or refrigerator, an automatic-reset 
protective device can be supplied. 

Type KCR is for operation on 230 volts, 60 cycles; Type 
KCS on 115 or 230 volts, 60 cycles. Frame sizes range 
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TRANSFORMERS AT WORK—KENYON 


“Carillonic Bells’’ 


SCHULMERICH ELECTRONICS, INC., Caril- 
lon Hill, Sellersville, Pa. ‘“‘Carillonic Bells” 
feature KENYON transformers. KENYON 
“T” line transformers mounted in weather- 
proof housings in the bell-tower match the 
amplifier output to the belfry speakers. The 
high fidelity amplifiers incorporate a variety 


“Se et 


of KENYON transformers designed speci- 
fically for this unique application. KEN- 
YON transformers again ring the bell! 
This time, literally—in the ringing of 
Schulmerich “‘Carillonic Bells” from church 
steeples and towers. 


Amplifier Power/Supply 


PRESTO RECORDING CorpP., P. O. Box 500, 
Hackensack, N. J. The 900-Al has two 
amplifiers, one for recording or remote, the 
other for playback or monitoring. Power 
input 115 volts, 50/60 cycles, single phase, 
70 volts. Has 3 microphone channels. Input 
impedance-30/50 ohms; output impedance- 
500/600 ohms. Gain of remote amplifier- 
85db 3db. 


The Presto 900-Al, the amplifier of the 
Presto Portable Tape Recorder PT-900, uses 
KENYON Transformers exclusively. Lead- 
ing manufacturers and engineers in all fields 
specify KENYON “T” Line Transformers 
for many industrial, communication, sound 
and electronic applications. 
Presto too, calls upon KENYON “T” Line 
Transformers for rugged, dependable service 
in its high-quality equipment! 
(ADVERTISEMENT) 
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Here’s the © in Transformers 


'rshenvon Cri 


one of the oldest names in transformers, offers 
Ke nyo n you high quality specification transformers cus- 
tom-built to your requirements — practically at catalog prices! For over 
20 years the KENYON ‘“'K” has been a sign of skillful engineering, 
progressive design and sound construction. 


KENYON’ Sgeecale” Are Designed For: 


JAN APPLICATIONS 
BROADCAST AUDIO AMPLIFIERS 

INDUSTRIAL MACHINERY EXPERIMENTAL LABORATORIES 
RADAR ATOMIC ENERGY EQUIPMENT 


Among many others 


AUTOMATIC CONTROLS 


Consult our engineering staff on any of your 
‘“special’’ problems at no obligation to you. 
Call or write now for our representative. 


““T’s’’—— famous line of high 
Ke nyo n quality, uniform transformers 
are ready for immediate delivery from stock. Our 
standard line can save you much time and expense. 
For a complete story about specific ratings on all 
transformers, send for your copy of the latest 
KENYON Catalog edition now! 


KENYON TRANSFORMER C0., Inc. 


840 BARRY STREET NEW YORK 59, N. Y. 


KENYON Transformer Co., Inc. 
840 Barry Street, New York 59, N. Y. 
Send me the latest edition of your new catalog without obligation. 


SEND 

FOR 
LATEST 
CATALOG 
NOW! fey 


We need “special” transformers 
C) Please have your representative call 


Address 


USK ox sjiebicnntesies jdueinaduoipaiaa Pains ... City 





trom 203 to 225; speeds, 900 to 3600; speed torque curves 
as shown in chart. Type KCS motor meets NEMA classi- 
fication “Design L” for locked-rotor current; where the 
locked-rotor current values are too high for the KCS 


motor, type KCR, NEMA “Design M” motor, should be 
selected. Motors may be connected to run in either direction 
by changing the capacitor lead. General Electric Co., 
Apparatus Dept., Schenectady 5, N. Y. 


HIGH STRENGTH CERAMICS FOR MECHANICAL, ELECTRICAL USES 


WO TYPES of high strength ceramics, A1-200, a vitri- 

fied high alumina material (see also ELEcTrRicAL MaNu- 
FACTURING, August 1949, p. 200) and ZI-4, a low zircon 
ceramic, have been developed for electrical uses where 
high stresses and high working temperatures are encoun- 
tered. Dielectric characteristics make the materials par- 
ticularly suitable for high-voltage high-frequency applica- 
tions. Fine surface finishes, within 4% lightband of flatness 
have been produced. Parts are regularly made with tapped 
holes or threads, and in most cases a Class 2 fit can be 
furnished; both nuts and bolts can be made of the ceramic 
material. Parts made of the ceramics are usually finished 
to final dimensions but may be supplied semi-finished if 


Dielectric characteristics of these two ceramics make them par- 

ticularly suitable for high-voltage, high-frequency applications. 

Working temperature on the alumina material is 1700 C; for the 
low zircon material, working temperature is 1400 C. 


customer prefers to grind and lap them. Glazed finish can 
be applied to parts, but close dimensional tolerances can- 
not be held. 

Parts of such design that they could be made from the 
equivalent of bar stock using operations such as turning, 
milling, drilling, tapping and grinding can be made of these 
ceramics; parts with cored openings that normally are 
made by casting cannot be produced. Size limitations vary 
considerably depending upon shape of part. Generally, 
parts having dimensions that fall within the following 
limits can be produced: 18 in. diam x 4 in.; 15 in. diam x 
24 in.; 12 in. diam x 30 in.; and 6 in. diam x 60 in. While 
the natural color of the materials is white, other colors 
that can be supplied are cobalt blue, chrome green, brown 
and tan. Landes, Zachary & Peterson, Industrial Ceramics 
Div., 272 S. Santa Fe Drive, Denver, Colo. 


Property Type ZI-4 


Tensile strength, psi | 25-27,000 | 11,500-13,000 
Compressive strength, psi | 275-290,000 | 65-75,000 
Flexural strength, psi '40—42,000 26-27,000 
Modulus of elasticity, psi 40,200,000 | 19,400,000 
Specific gravity | 3.63 | 2.85 


Type AI-200 


Hardness, Moh’s scale | 9 
Working temperature, max, C| 1700 
Thermal coefficient of lineal 
expansion, 25-1000 C, C 
Dielectric strength, a-c | 
volts/mil 500 C 
Volume resistivity, | 
megohms/cm* 100 C 4.0x 108 
T.. value, C | 1070 
Dissipation factor, lmc,25C | 0.0017 
Dielectric constant, Imc,25C | 7.65 


9 
Water absorption | 0 | 0 
| 8 

1 


9.14x 10-6 | 


100-120 


COLD-WORKABLE STAINLESS STEEL IS NON-MAGNETIC 


HROME-NICKEL austenitic stainless steel containing 
0.08 per cent carbon, 16 per cent chromium and 18 
per cent nickel work hardens much slower than other 
chrome-nickel steels. Material is particularly applicable for 


Physical and Mechanical* Properties 


Density, lb/in.* 

Specific heat, Btu/Ib/deg F (32-212 F) 
Specific electrical resistance at room tempera- 
ture, ohms/cir-mil ft 


Coefficient of thermal expansion, mean between 
32 F and 1200 F 


Yield strength, 2 per cent offset, psi 35,000 
Tensile strength, psi 75,000 
Elongation in 2 in., per cent 55.0 
Reduction of area. per cent 72.0 
Brinell hardness | 145 
Rockwell hardness, Rg 80 


| 10.4 x 10-% 


* Typical tensile strength test, l-in. round, water quenched from 2000 F. 
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parts that require severe cold heading or upsetting such 
as recessed head screws, bolts and nuts. After a 50 per 
cent reduction the cold work-hardening characteristics of 
Carpenter No. 10 compared with manufacturer’s other 
chrome-nickel steels is: No. 10, tensile strength of 145,000 
psi; No. 305, 165,000 psi; No. 4-A, 170,000 psi; No. 4, 190,- 
000 psi. Since material remains non-magnetic after severe 
cold working, it is applicable in making parts for precision 
instruments. As an example, after a 50 per cent reduction, 
with a field of 200 oersteds, permeability is approximately 
1.002; after an 80 per cent reduction, permeability is about 
1.018. Corrosion resistance is slightly better than No. 4, 
4-A and 305; steel resists a wide variety of organic and 
inorganic chemicals and foodstuffs. No. 10 resists nitric 
acid and sulphuric acid well; however, it will not resist 
hydrochloric and other halogen acids. It is subject to inter- 
granular corrosion and if heated or cooled in range of 800 
to 1650 F it should have a corrective anneal. For best 
results surfaces of parts must be entirely free from 
scale and foreign particles. This stainless is being produced 
on a commercial scale in the following forms: forging bil- 
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AN IDEA DEVELOPED 


ICONS A 


PAESCHKE & FREY 


OF 
GEUDER, 


This Stainless Steel Campbell ‘Counter 
Kitchen” came to us just as an idea. It 
was developed by G. P. & F. Models 
were made in our experimental labora- 
tory, construction perfected by our en- 
gineering staff, and the final product 
completely fabricated, assembled, wired 
for automatic electric operation, and 
polished to a satin finish...all as a 
part of G. P. & F. complete service. 


> 


® If you have “just an idea,” or a need, 
G. P. & F. is ready to help you develop it. 
If you have a product that requires im- 
provement or redesigning to add beauty 
and lower production costs for a “‘buyer’s 


Prominent companies, both large and 
small, are taking advantage of G. P. & F. 
service in the production of sheet steel 
and aluminum items ranging from auto- 
motive and farm equipment parts to 
enameled washing machine tubs and 
stainless steel fruit juicers. 


Write Contract Division 


be 
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market”...if your own production lines 
are inadequate and you hesitate to add cost- 
ly equipment, investigate G. P. & F. proved 
complete service. 


ENGINEERING ea OP 
STAMPING ny Nh dae is “ 
ALL sh 1 oa WELDIN ‘a 
me LVANIZING LEAD ‘ 
at oe a MELING ee PAINTIN 
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Our engineering, metal 
working and finishing spe- 


. cialists will gladly work 


CONTRACT DIVISION with you. 


es 
5 





lets, hot-rolled bars and forgings; cold-drawn and ground 
bars, wire and wire rods. The Carpe:ter Steel Co., Read- 
ing, Pa. 


TELEPHONE-TYPE RELAY 


Miniature telephone-type relay (LK) has end mounting 
studs and may be interchanged with standard “Strowger” 
type mounting; will meet AN aircraft specifications. 
Longer frame permits assembly of the contact stacks so 
that all terminals are at mounting end. Insulation is fab- 
ricated phenolic but where higher breakdown voltage is 
required glass-bonded mica insulation can be supplied. Coil 


voltages from 6 to 110 volts d-c can be supplied. Coil power 
required is from 40 milliwatts to 7 watts. Contact arrange- 
ments up to 6PDT with either silver or paladium contacts. 
Contact ratings: standard 2 amp, 24 volts d-c or 110 volts 
a-c non-inductive, special up to 5 amp; 2 amp up to 6PDT, 
5 amp contacts (low voltage) up to 4PDT; special 20 amp 
contacts SPST, normally open, paralleled. Can be furnished 
hermetically sealed with solder terminals; plug-in mount- 
ing is special. Allied Control Co., Inc., 2 East End Ave., 


New York 21. 


MAGNETICALLY DAMPED A-C METERS 


Line of meters using the iron-vane repulsion principle 
employs an electromagnetic damping system. Damping is 
obtained by a light aluminum vane passing through a 


permanent magnetic field when meter is energized. Eddy 
currents, generated in the aluminum vane, set up a field 
with an opposite polarity to that of the magnetic field caus- 
ing a retarding of motion. Such a system of damping brings 
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movement to a fast stop; it is also possible to obtain almost 
any desired degree of damping by varying the aging pro- 
cedure of the alnico permanent magnets. A-c instruments 
are available in all standard ranges in 2, 3 and 4-in. panel 
board sizes. Burlington Instrument Co., Burlington, Iowa, 


UNIVERSAL MOTOR 


Primarily designed for sewing machine use, universal 
motors (Types K and KF) are suitable for other applica- 
tions such as business machines. Will start under load ona 
voltage between 50 to 60 volts and have smooth accelera- 
tion as the voltage is increased. Two basic types—flat- 
sided and round—are available in ratings from 1/50 to 1/25 
hp at load speeds from 5000 to 7500 rpm. Weld nuts on the 


side of the motor fit all standard sewing mxchine brackets. 
While normally furnished for 115 volt operation they can 
be supplied for 230 volt operation or as a straight 115 volt 
(or 230 volt) d-c motor. Closed cases, Lee governors and 
resilient mounting plates are «available on application. 
Heinze Electric Co., 685 Lawrence St., Lowell, Mass. 


TEMPERATURE INDICATORS 


Line of temperature indicators for industrial and labora- 
tory use includes cold-end compensated thermocouple ther- 
mometers for measuring temperatures up to 3000 F and 
resistance thermometers for temperatures up to 300 F. 
Thermocouple thermometer is available in two sizes: Type 
DO-71 with a 3%-in. flange and DW-71 with a 2%-in. 
flange. Both types can be supplied in either square or round 


molded-phenolic cases. All thermocouple instruments are 


calibrated with 4.6 ohm thermocouples but can be cali- 
brated differently on request. Accuracy is +2 per cent of 
full scale. Thermocouple thermometer can be used for tem- 
perature measurement in a wide variety of industrial ap- 
plications, including galvanizing vats, melting pots, indus- 
trial furnaces, infra-red drying ovens, oil quenching baths, 
ceramic kilns, ‘and salt baths for annealing. Designed for 
the measurement of low temperatures where high accuracy 
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GEON NEVER FAILS 
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T can happen, any place. A wisp of smoke— 
a tiny flame that can grow into destruction 






if unchecked. That's when the fire alarm wiring 






system must not fail. You can count on it when 






the wiring is insulated with Geon polyvinyl 






plastic. 





Naturally, the system may go for years with- 






out use. But Geon polyvinyl plastic is so age- 













an 

. resistant that it’s a/ways on the job. 

* And think of its other advantages. It is 
moisture-resistant—extra protection against 
shorts. It resists flame. It’s proof against acid 

y or caustic; is not affected by sunlight, grease, 

nd | oil or oxidation. It’s extremely tough and 

F. | abrasion-resistant. A wide range of brilliant 

& 

pe . ‘ ‘ silt 

in, | Colors is available, simplifying hook-up and 

nd 






circuit tracing. Thinner insulation may be used 






safely, allowing more conductors per conduit. 






Polyvinyl plastic makes superior electrical 






insulation—and Geon polyvinyl materials set 






the pace. They'll continue to do so, through 






constant improvement. 






For safe insulation that makes savings, specify 






polyvinyl plastic. We'll help you on special appli- 
cations or problems. Please write Dept. GF-2, 
B. F. Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. 












A DIVISION OF 
THE B. F, GOODRICH COMPANY 





GEON polyviny! materials e HYCAR American rubber ¢ GOOD-RITE chemicals and plasticizers 
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DO YOU KNOW? 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. « -add attraction—safety—service ? 


— what lamp fo use 
— how to use it 

— what it will do 
— what it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
@ Built-in Resistor @ Patented 
@ U/L Listed @ Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


NEW! Write for the 
e "HANDBOOK OF PILOT LIGHTS.” 


Write us on your design problems. 
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Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 


Made to YOUR 
SPECIFICATIONS 


WO led 


ANEW ITEM IN THE 
TOPFLIGHT TAPE LINE 


(TOPFLEX TAB-SA) 
Hereis a pressure-sensitive, strong and sturdy printed tape. 
Resists moisture, temperature extremes and abrasion. It 
has been developed to fill a definite need. 


METHODS ENGINEERS WROTE THE SPECIFICATIONS 


A number of industrial tape users asked for a tape superior 
to the cellophane and acetate fibre tapes commonly used, yet 
with their basic characteristics. 


EXCLUSIVE TOPFLIGHT PRODUCT 


From these requests and specifications, Topflight Tape 
spent many months in research and experimenting and con- 
structed this superior product. Only Topflight produces this 
tape. No other firm can supply it. 


HAVE YOU BEEN WAITING FOR TOPFLEX? 
Let us tell you more about this new product. Let us show it 
to you. We would like you to run your own test. Write. 


TOPFLIGHT TAPE COMPANY 


YORK PENNSYLVANIA 


is important, resistance thermometers are available in two 
standard types: DB-15 long-scale instruments and Types 
DD-6 and DD-7, six-in. rectangular, surface- and flush- 
mounted instruments. Resistance thermometers are designed 
for use with 10 ohm (at 77 F) copper resistance detectors 
or bulbs. Any scale between —100 F and +300 F having 
a minimum span of 150 F is available. Accuracy is +] 
per cent. These thermometers are suitable for bearing tem. 
perature measurement, generator- and transformer-winding 
temperature indication, refrigeration and air conditioning 
testing, drying operations, remote fluid temperature inde 
cation, and scientific laboratory work. Meter and Instry 
ment Div., General Electric Co., Schenectady 5, N. Y, 


SUBFRACTIONAL-HP GEARMOTOR 


Worm-gear reduction motor for applications wherever 
slow speed and power in relation to size is required to drive 
electrically operated devices. Unit is a Yoo-hp, 1750-rpm, 
shaded 4-pole motor with a totally enclosed worm-gear 


drive. Standard speeds of the slow-speed shaft are 1.95 
3.9, 5.85, 7.8, 11.7 and 17.5 rpm. Dimensions, 3 x 3 x 4% 
in. Standard slow-speed shaft extension, l-in. A 3-iff 
diam fan is mounted on the rear shaft with air directed 
over the motor for cooling; motor shaft operating at 1730 
rpm no load may also be used for a drive. Electro Engie 
neering Products Co., Inc., 4824 W. Kinzie St., Chicago, 


BONDED RUBBER-GLASS FIBER 


To facilitate bonding of silicone rubber and glass fiber 
a new mandrel-curing method produces sleeves and gaskets 
available in sizes ranging from % in. ID to 5% in. OD 
with wall thicknesses from 1/16 to 1 in. Sleeves can be 
supplied in lengths up to 3 ft. Prior materials made of 
silicone rubber and glass fiber have been laminated and 
strengths produced in this manner only increased the tear 
resistance. Mandrel-bonded silicone rubber and glass fiber 


sleeves and gaskets have increased strength both laterally 
and horizontally, and they are suitable for installations i- 
volving high pressures and temperatures. Flexible silicone 
rubber sleeves are recommended for applications requiring 
the transmission of hot or corrosive gases, cooled liquids 
at temperatures ranging from —110 to 400 F. In addition, 
they will not crack, become brittle or deteriorate after long 
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SO REAL ##/ THEY REACH FOR THE BOTTLE 


— hut ia KOPPERS 
POLYSTYRENE 


‘wMany a man has been tempted to reach for 
the bottle in this effective display for Miller High 
Life Beer . . . but the bottle, the ice and the 
bucket are all made from Koppers Polystyrene. 


The back of the transparent bottle is sprayed 
with a pale amber color exactly the shade of the 
beer. Real labels are pasted on and the top is 
gilded. 


The bucket looks like aluminum, but once 
again it’s crystal polystyrene sprayed with metal- 
lic paint, however, the lettering is transparent, 
permitting vari-colored light to shine through. 


Even the ice is transparent polystyrene, molded 
in a specially-finished mold which gives the realis- 
tic effect. 


This display shows the variety of effects you 
can get with Koppers Transparent Polystyrene 
and the small display uses an eye-catching red 
polystyrene to get its share of attention. 


A number of factors led to the choice of 
Koppers Polystyrene, but the main ones were 
these — 


@ Low cost—Huge quantities of these displays were 

in ei ee ae needed, so Koppers Polystyrene 3 was used to pro- 
ese displays for Miller Hig ife Beer s . 

iets eon cuseusiaie sanantelal ta wiseled duce more finished pieces per pound and more per 


new customers at the point of sale. Molder: dollar. 
Anfinsen Plastic Molding, Inc., Aurora, 
Ill, Display maker: Thomas A. Schutz 


Co., Chicago, III. - EASY MOLDING—Koppers Polystyrene 3 is easy to 
mold and easy to release from the mold—factors 
that resulted in more pieces per hour. 


VERSATILITY—The three main parts of the display— 
bottle, ice and bucket are all made from one plastic. 
How you can reduce costs with Koppers Polystyrene 
EASY TO PAINT— Polystyrene can be painted to 
achieve many lasting and desirable color and depth 
effects. 


Koppers Polystyrene is among the lowest in cost of all ther- 
moplastics. Polystyrene 8 has a high heat distortion temper- 
ature — over 200°F. Polystyrene 3 is noted for its ease of 
molding and its fast molding cycle. Both types are available 
with internal and external lubrication. Our technical men | le 
will gladly help you with your plastics problems. 

Koppers Company, Inc. 

Chemical Division, Dept. EM-2 


KOPPERS COMPANY, INC. | }) Pittsburgh 19, Pa. 


Chemical Division Pittsburgh 19, Pa. 4 J ) — me latest-information on Koppers Perfected 
Regional offices: New York, Boston, Philadelphia, Chicago, Detroit and Los Angeles F 


Koppers onload Plastics 


ee ee 


SORED: 00 ccctc scckaccdceun seus abeetanes 
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“Oakite’s new method for 
cleaning brass and copper before 
nickel and chrome plating is tops!”’ 


From Connecticut to California, electroplaters are 
enthusiastic about the NEW Oakite brass-cleaning method 
that gives good protection against tarnish along with 
effective removal of oils and buffing compounds. Here are 
a few comments: 

Wonderful cleaner for brass ... Results have 
been excellent ... Not a single reject on brass and 
copper work in two months... Good cleaning com- 
bination ... All parts plate perfectly ... Worth its 
weight in gold ... No discernible tarnish during 
anodic cleaning ... Rejects at lowest point ever ... 
Nickel plate extremely adherent, very bright and 
lustrous ... Getting excellent results in automatic 
plating machine... 15 to 20 seconds reverse did per- 
fect job ... Much brighter plating, much better 
adhesion . . . Could not detect any tarnish... 


eREE Write today to Oakite Products, Inc., 


18H Thames St., New York 6, N. Y., for full information. 


cnn WHOUSTRIAL cep 


OAKITI 


stn as 


ITU eT Ve 
ELS) 


¥.. more than 


70 years 

we have specialized 

in the mass production 
of custom-designed tech- 


nical ceramic components 


Details on request. 


D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn 
CHICAGO, D. G. Wilson, 749 Crescent Bivd., Glen Eltyn, Ill. ¢ CLEVELAND, F. W. Lutner, 
5713 Euclid Ave., e NEW ENGLAND, P. O. Box 196, Needhom, Mass., e NEW YORK 10, 
R. S. Christie & Co., 175 Fifth Ave., ¢ PHILADELPHIA 8, Associated industries, 401 North 
Broad St., e LOS ANGELES, Electrical Manufacturers Supply Co., 4116 Avalon Boulevard 


exposure to air, ultraviolet rays or ozone. Dielectric prop- 
erties of silicone make it applicable for electrical installa- 
tions. Silicone rubber can also be mandrel-bonded to as- 
bestos, nylon and cotton. The Stalwart Rubber Co., 2197 
Northfield Rd., Bedford, Ohio. 


SQUIRREL-CAGE INDUCTION MOTOR 


Unique ventilation system included in this squirrel-cage 
induction motor eliminates hot spots. Ribs supporting core 
in the frame are open in center permitting air to circulate 
and cool the back of core. Heated air is exhausted laterally 
through the baffled feet. Wrap-around steel frame construc- 


tion with air inlets and outlets baffled to meet NEMA 
specifications for dripproof protection. Motors are avail- 
able in NEMA frame sizes from 203 to 586 with either 
high or low voltage windings. Ideal Electric and Manufac- 
turing Co., Mansfield, Ohio. 


VARIABLE-SPEED TRANSMISSION 


Pulleys are die cast and the 
framework is constructed of 
stamped steel in this variable- 
speed transmission (Cub). Die- 
cast spindle rotates on a bronze 
bushing over a stationary steel 
shaft anchored to the pivotal 
frame. Spindle is drilled for forced 
lubrication of rotating member. 
Transmission has 3.5-in. pulleys, 
gives a 3.3:1 speed range with 
A-section belts. Base dimensions 
are 3144 x 4 in.; overall dimen- 
sions: width 6 in.; length 5% in., height 8% in.; weight, 
5 lb. Standard Transmission equipment Co., 78 W. Union 
St., Pasadena 1, Calif. 


POWDERED-IRON DEFLECTION YOKE 


In place of usual winding procedure on TV picture-tube 
deflection yokes with soft-iron wire, two cylinder halves of 
powdered iron are slipped into place around the electrical 
winding and held with a few wraps of tape. The powdered- 
iron shields cost approximately the same as the soft-iron 
winding material while the electrical characteristics of the 
powdered iron are better than those of iron wire. Henry 
L. Crowley & Co., 1 Central Ave., W. Orange, N. J. 


HIGH-SPEED D-C RELAY 


With an operating time as short as 1/3 millisecond, high- 
speed d-c relay is hermetically sealed and has a 6PDT 
contact arrangement. Relay is designed for operation with 
a resistive load and, when connected in this manner, does 
not require an external spark-suppression circuit; how- 
ever, other type loads can also be used. Maximum rating 
is % amp at 110 volts d-c non inductive. Two types of 
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THE BEAGLE is always 
ready for the hunt. He 
is accustomed to hunt- 
ing in a pack and when 
in action waves his tail 
gaily and obeys all com- 
mands quickly and 
cheerfully. Beagles 
should stand no higher 
than 15 inches. 


~ 
The leregeing te» twee cpy from the recede of the Americon Kenael Cheb 
Le witenm whereek the Otlleatal Sen!  btand herene hin 2imk dey of duce. 18a 


In Boxes, too 


The Pedigree is Assurance of 
Thoroughbred Stock 


“PEDIGREED BOX” results from 
A integrated production, with quality 
control by one management from tim- 
ber to finished box. 

That’s why American Sugar Refining 
Company uses Union boxes to provide 
safe packaging for Domino sugar from 
refinery to dealers’ shelves. 

75 years of undisputed leadership in 
paper packaging goes into Union boxes. 
Tremendous forest resources feed five 
of the largest paper machines in the 
world, in a completely integrated pulp- 
to-container plant unmatched in Amer- 
ica for size and production. And four 
modern box plants, strategically located, 
serve you promptly and dependably. 

Add all these extra assurances of con- 
sistent quality, dependable service and 
fair price and it’s easy to see why every 
month more makers of national brand 
products are shipping in Union boxes. 


Dependable Packaging 
Since 1872 


UNION Corrugated Containers 


UNION BAG « Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N.Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS * TRENTON, NEW JERSEY 
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STEEL 


Every Kind 
Quick Delivery 


NEARBY STOCKS INCLUDE: 
BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 

PLATES—U, M. & sheared, 
inland 4-Way Fioor Plate 


SHEETS—hot & cold rolled, 
many types & coatings 


TUBING—seamless & welded, 
mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING boars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Lovis, Los Angeles, Son Francisco 


‘Gass TE a Y Ye 


OK ONITE and 
MANSON tapes 
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coils are supplied: 18 volts at 13 ma d-c, 1400 ohms, 0.9 
henry; or 6 volts at 40 ma d-c, 150 ohms, 0.14 henry, 
Stevens-Arnold, Inc., 22 Elkins St., South Boston, Mass, 


CELLULAR-MOLDED SILICONE RUBBER 


Furnished in sheets, cord, strips and tubes, die-cut shapes 
and molded forms, molded silicone rubber of uniform cellu- 
lar composition may be of chemically blown interconnecting 
cells or non-interconnecting (closed) cells. In effect, this 
process yields a cellular rubber identical to natural cellular 
rubber in uniform cell structure, compression, flexing, ten- 
sile strength, and softness, except that all characteristics 





are retained at high and low temperature extremes—a de- 
fect of natural cellular rubber in the past. A good heat re- 
sistant compound of natural rubber deteriorates after 24 hr 
at 300 F as compared to little change in silicone cellular 
rubber after 35 days at 300 F; aging at 400-425 F for 
seven days reveals little change in softness of the silicone 
cellular rubber. Silicone cellular rubber retains its efficiency 
down to —70 F. This contrasts with a compression change 
of 25 to 40 per cent at 40 F for company’s average natural 
cellular rubber. Other characteristics are better chem- 
ical stability and non-toxic properties. Weight of silicone 
cellular rubber is less than half the weight of mechanical 
rubber. Applications include insulation against shock, vibra- 
tion, sound and the passage of liquids, air and temperature 
where extreme degrees of temperature are encountered. 
The Sponge Rubber Products Co., Shelton, Conn. 


SMALL STUD AND LOAD CARRYING CHAINS 

Miniature load-carrying chain and stud chain with non- 
corrosive or noncorrosive and nonmagnetic qualities are 
specifically designed for use around very small pulleys 





Yield strength, | Ultimate strength, 
Type of Chain psi psi 


Load carrying 


Stainless 310 128 

Beryllium copper 290 140 
Stud 

Stainless 100 170 


Beryllium copper 80 140 
A cntenhinnra i ntaieehenaiiaeetneeiiadamneeeeetmnenaniaenatenenegmuesinnicinnminnennanncenmiitl 


and sprockets. Stainless steel chain can be used for most 
applications, but a beryllium copper chain is also available 
for electronic applications requiring completely nonmag- 
netic materials. Load carrying chain in either material 
weighs approximately 34 oz per lineal ft; stud chain ap- 
proximately % oz per lineal ft. Stud chain has many 
applications in special cameras, facsimile equipment, elec- 
tronic equipment, special radios and small precision instru- 
ments. Load carrying chain will operate around pulleys as 
small as 46 in. diam; stud chain has a minimum diameter 
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IN GEAR HEAD MOTORS, TOO! 


@ Here’s good news for designers of small 
power-operated equipment. Now you can get 
Robbins & Myers Gear Head Motors in 
fractional-horsepower ratings. You’ll like their 
compact construction—neat appearance— 
easy-to-use convenience. And their on-the-job 
stamina means freedom from maintenance that 
users are sure to appreciate. 


SINGLE AND DOUBLE REDUCTIONS 


(Ratings above 1/20 hb. p. in 
Universal-Type Motors, only.) 


MOTORS: 1/200 to 1 h. p. 
COUNTERSHAFTS: 800 to 2 r. p. m. 
TORQUE RATINGS: 1 to 6 in. Ibs. 


Robbins s Myers 
GEARHEAD 


Write for literature, 
Address Dept. C-20 


Simple, Compact ... Built to Lest 





ROBBINS s MYERS: INC. 


These new units are functional—quality- 
built—with the economies of standardization. 
Motor ball bearings are double-sealed—require 
no lubricating in normal service for at least 
five years. Rotors are dynamically balanced 
for smooth and quiet operation. Worms are 
induction-hardened for long-lasting high wear 
value. Gears are precision-machined for uni- 
form load distribution. From welded-steel 
motor shell to die-cast gear box, each element 
is typically ‘‘Robbins & Myers.’’ 
Countershafts may project in any of several 
directions with respect to the base, for direct- 
connecting or other forms of power take-off. 
Motor types meet every service need. R & M 
Gear Head Motors are something you should 
know about now! Get all the facts today. 


MOTOR DIVIS I Ge 
Springfield 99, Ohio « Brantford, Ontario 
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For Inverting D.C. f0 A.C... . 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


New Models 


AUTO RADIO 
VIBRATORS 


A Complete Line of Vibrotors . . . 
Designed for Use in Standard Vibrator- 
Operated Auto Radio Receivers. Built 
with Precision Construction, feoturing 
Ceramic Stack Spocers for Longer Lasting 
Life. 


GN ae 


SAINT 


New Models 


""A’’ BATTERY 
ELIMINATORS 


Fer DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 
D. C. Electrical Apporotus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, interference-Free Operation and 
Extreme Long Life and Reliability. 


Tevevision & Ravio ey 


a P, ‘i C2 
Quakty Droducts Siuce Atl 
WATT aceh eel ee 


of 0.395 in. Chain and fittings can be supplied to fit specific 
| requirements. Sierra Enginering Co., 123 E. Montecito 
Ave., Sierra Madre, Calif. 


SPLASH-PROOF MOTORS 


Designed for locations subject to direct streams of water 
or other liquids, motor may be mounted in any position and 
will keep its splash-proof features. End bells permit free 
passage of ventilating air through integrally-cast baffles 
which prevents splashing liquids reaching interior of motor, 
Air is drawn through rear of motor and exhausted through 
shaft end, thereby blowing away foreign materials, water 





and liquids from not only the motor but also the assembly 
it is driving. Motor incorporates labyrinth seals on shaft 
|ends, assuring protection against entry of liquids into bear- 
ing housings. All bearings are lubricated for life. Motor 
has a herringbone rotor. Sterling Electric Motors, Inc., 
Los Angeles 22. 





COMPOSITION SEALED BEARING 


Uses an  oil-resistant rubber- 
coated fabric in contact with a spe- 
cially formed metal shield as a seal. 
Design is claimed to effectively re- 
tain lubricant and exclude foreign 
material, performance advantages 
that are necessary requirements for 
many bearing applications. New 
composition seal has been applied 
to Nice 1600 and 3000 series bear- 
ings heretofore available only as 
metal shielded. Series 1600 are 

“ground all over” precision annular bearings, while Series 
3000 are unground radials. Nice Ball Bearing Co., 30th & 
Nicetown Lane, Philadelphia. 


FIVE-GUN CATHODE RAY TUBE 


Designated the 55JG 5-gun type, tube can be used 
wherever five independent phenomena of a transient or 
random occurring nature, or of a recurrent nature at vhf, 


' 


must be observed or recorded. Five individual electron 
guns are of the “A” or zero first anode type and are 
adequately shielded. Separate heater, cathode, grid and 
focusing anode connections are made in 27-pin base. All 
deflection plates have separate connections of short lead 
length to a 22-pin ring base located around the tube base 
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*Fiberglas is the trade-mark (Registered U.S. Pat. Off.) of iF | 13; 
Owens-Corning Fiberglas Corporation for a voricty of prod- 
Ucts made of or with glass fibers. 






Fiberglas* glass-base electrical insulating 
materials are available to the design engineer 
in the form of yarns, braided sleeving and 
tubing, woven cloth and tape, cordage, sheets 
of cloth and mica combined, varnished cloth 
and varnished tape, and laminates reinforced 
with glass fibers. 


The basic properties of the Fiberglas component 
in these materials are high heat resistance, high 
heat conductivity, high moisture resistance, high 
tensile strength, long life, and a space-saving 
factor that contributes to compact design. 


é- 













KEY 


. Field Coil Lead Wire Insulation (Made with Fiberglas yarns). 

. Sleeving or Tubing (Braided with Fiberglas yarns). 

. Armature End Cap (Laminate reinforced with Fiberglas fibers). 

. Armature Slot Wedges (Laminate reinforced with Fiberglas fibers). 

. Armature Coil Lead Separator (Cloth or tape woven of Fiberglas yarns). 
. Armature Coil Leads (Tied with Fiberglas cord). 


. Field Coil Live Terminal Lead Wire Insulation (Made with Fiberglas 
yarns). 


. Field Coil Ground Lead Wire Insulation (Made with Fiberglas yarns). 
. Armature Terminal Lead Wires Insulation (Made with Fiberglas yarns). 
. Brush Holder (Tube made of laminate reinforced with Fiberglas fibers). 
. Brush Cap (Molded part reinforced with Fiberglas fibers). 

. Armature Coil Lead Protection (Sleeving braided with Fiberglas yarns). 
. Armature Coil Magnet Wire Insulation (Made with Fiberglas yarns). 


. Armature Slot Liner (Cloth or cloth and mica ‘combination sheet made 
with Fiberglas yarns). 


. Armature Shaft Insulation (Sleeving or tubing braided with Fibergias 
yarns). 


. Field Coil Lead Support (Tape woven of Fiberglas yarns). 

. Field Coil Hold-Down Pin (Laminate reinforced with Fiberglas fibers). 
. Field Coil Magnet Wire Insulation (Made with Fiberglas yarns). 

. Field Coil Wrapping (Tape woven of Fiberglas yarns) 


. Commutator Lead Support Washers—Not Shown —(Laminate rein- 
forced with Fiberglas fibers). 






These properties have led.to the wide use of 
Fiberglas glass-base insulating materials in 
equipment designed to operate under Class B 
and Class H conditions. 








Today, however, the use of these materials in 
equipment designed to operate under less severe 
Class A conditions is increasing... because designers 
and engineers of quality electrical equipment want 
the safety factor and customer-satisfaction 
insurance which the Fiberglas yarns help provide. 


A new catalog of Fiberglas glass-base electrical 
insulating materials is available. Write for a 
copy. Owens-Corning Fiberglas Corporation, 
Textile Products Division, Dept. 866, 

16 East 56th Street, New York 22, N. Y. 
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SYNCHRON MOTORS 


Never Need Oiling — 
Operate Efficiently 
In Any Position — 


Motor is equipped with oil storage reservoir and 
patented oil feed to bearings. Rotor shaft, reduction 
train, and output shaft, all have double bearings to 
reduce vibration and assure quiet, efficient opera- 
tion when mounted in any position. 


SYNCHRON MOTORS 
Are Thoroughly Tested 


More than three million of these miniature timing 
motors are now in use ... many of them for many 
years. Each motor is tested carefully to rigid opera- 
tion standards before it leaves our factory. We make 
no compromise for quality! 


Get the Facts about 
SYNCHRON MOTORS 


Send for complete engineering data on SYNCHRON 
synchronous, self-starting motors and time machines. 
Fill in, tear out, and mail this coupon: 


SOCOOHOOOHSSHOSHSOSHSHOSSOHHHOHHHHHOHOHOOOOOOOS 
HANSEN MFG. CO., INC. (2-50) 
Princeton 3, Indiana 
Please send data checked below: 
() Catalog on SYNCHRON MOTORS, Time Machines, 
and Clock Movements. 
(_) We attach outline of a -special timing problem. Let 
us have your suggestions without obligation. 


Position 


13% in. from the screen. All five second anodes are con- 
nected together. Deflection plates are arranged to give 
parallel registration of the five separate time base traces 
within 3 deg. Overall length is 185 + 3% in.; and at 2000 
volts second anode, 4000 volts third anode, the focusing 
voltage at 75 per cent of grid cutoff is 600 volts + 20 
per cent for each gun. Deflection factors are approximately 
85 volts d-c per in. Screens are available in standard 
phosphors. Electronic Tube Corp., 1200 E. Mermaid Lane, 
Philadelphia 18. 


COPPER OXIDE RECTIFIER 


For instrument application, copper oxide rectifier 
(CX14 series) has a gold-to-gold internal circuit arrange- 
ment made up of vacuum-processed rectifier plates with 


gold contacts, specially-treated gold terminals and copper 
alloy brackets. Impregnated and sealed to withstand ex- 
treme humidity, rectifier is also fungus resistant. Its con- 
struction eliminates many difficulties found in instrument 
rectifiers because of mechanical design. Dimensions: % x 
‘46 x 4% in., mounts on one 2-56 x ¥% screw. Bradley 
Laboratories, Inc., 82 Meadow St., New Haven 10, Conn. 


TEST PLUG AND INSULATED JACK 


Designed for metal panels, jack is effectively insulated 
by means of a molded-on plastic bushing which passes com- 
pletely through mounting hole. Nut which holds soldering 
lug also tightens plastics clamp ring against back of panel. 
Sectional view (of test plug No. 711) shows lead wire 
inserted in hole at side of plug and clamped in place by a 


screw Socket will receive another plug, permitting multiple 
connections often necessary in laboratories. All metal parts 
are recessed to prevent accidental contact. When plug is 
inserted in panel no metal parts are exposed at the joints. 
Jacks are made of nickel plated metal upon which the poly- 
styrene, black or red, is molded. Flexilab Products Co., 
4945 Colorado Blvd., Denver 16, Colo. 


INDUSTRIAL ELECTRON TUBES 

Three new industrial-type electron tubes have stable 
electrical characteristics during 10,000-hr rated life and 
have specially designed mounts to withstand shock and 
vibration; resists impact shocks of 100 G for prolonged 
periods, 500 G for short periods and 2% G during con- 
tinuous vibration at 20 cps while operated at maximum 
rated voltage. Type 5691, a high-mu twin-triode for voltage 


ELECTRICAL MANUFACTURING 





'f it’s a nail, screw, nut or any fastener 
that must stand exposure to moisture or corrosive action . . . 
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WHY let ordinary fas- 


teners jeopardize the per- 
formance, the service life 
and the reputation of your 
equipment? 

Most electrical appliances 
take quite a beating. In par- 
ticular, refrigerators, deep 
freezers, washing machines, 
stoves, ironers and vacuum 
cleaners are exposed to cor- 
rosion, shock, vibration, extremes of heat and cold. They 
need all the extra protection you can give them—Stain- 
less Steel fasteners assure just that. 

Whether you make your own fasteners, or buy them 
elsewhere, it will pay you to make sure they are made 
of U-S-S Stainless — stainless steel at-its best. 

Made of U-S-S Stainless Steel, screws, nuts, bolts, 
nails, etc., will effectively resist corrosion by caustics, 
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meat and food acids, salt water and other corrosives 
that shorten the life of ordinary fasteners. 

Our new Stainless Steel wire mill, recently opened at 
Waukegan, IIl., can supply U-S-S Stainless Steel Wire 
in a wide range of grades and sizes and in all practical 
quantities for producing most kinds of fasteners. Your 
order, large or small, will receive prompt and efficient 
attention. 
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CANNON 
PLUGS 


... Standard components 
on fine electrical and elec- 
tronic equipment. After 
33 years of building elec- 
trical specialties, Cannon 
Electric continues to pio- 
neernewand bettertypes 
of connectors, maintain- 
ing its reputation for 
progress and develop- 
ment. In the 13 major 
type series of connectors 
will be found most of the 
requirements for quick 
disconnection of electri- 
cal circuits. For a survey 
of the general line, write 
for Condensed Catalog. 





or Export: Frazar & Hanse 





UA SERIES 


(Ultimate Audio Connectors) 
THREE 15 -AMP. CONTACTS 


Latest development in the connector 
phase of audio engineering is the new 
series of microphone and sound cir- 
cuit connectors designed and built by 
Cannon Electric to RMA Committee 
requirements and standards. Briefly, 
following features should be noted: 
(1) Safety latchlock (2) Shockproof 
(3) FULL-Floating Socket Contacts 
(4) Splashproof (5) Steel plug shells 
(6) Rubber sleeve for cable relief (7) 
Grounding Contact (8) Gold plated 
15 -amp. contacts for low loss. 





Write to Cannon Electric Development Com- 
pany, Division of Cannon Manufacturing Cor- 
Brenan: 3209 Humboldt Street, Los Angeles 
California or contact one of the 28 —aeen 
representatives located in principal U.S. A 
cities. Canadian eee ae and ome Toronto, 


San F rancisco. 
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New Durakoo!l Mercury Timer 
Relays are doing things here- 
impossible. 
Stops or starts, from 
20 second delays, millions of 
clean contacts assured. Non- 
breakable, non-explosive, non- 
Durakool helps you 
engineer the application. Ask 
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for technical Bulletin 800. 


DURAKOOL, INC. 
Elkhart, Indiana 
Canadian Representative 


Controlite Eng. & Sales, Ltd. 
Toronto 5, Ont. 
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amplifier use is supplied with series-unit heaters; 5692, 
a medium-mu duotriode with series-unit heaters suitable 
for balanced d-c amplifier, multivibrator, blocking oscillator 
and resistance-coupled amplifier applications; 5693, sharp 
cut-off pentode for high-gain resistance-coupled amplifier 
service—may be operated with No. 1 grid resistance values 
up to 40 megohms. Sylvania Electric Products Inc., Radio 
Tube Div., 500 Fifth Ave., New York 18. 


SELF-LOCKING SETSCREW 


Self-locking setscrew (Zip-Grip) is specifically designed 
for setscrew applications where excessive vibration is a 
factor, and for regulating and adjustment applications. Set- 
screw has triple-locking action by a combination of inter- 
ference fit, tension and the locking of the setscrew against 
the shaft or other part. Lower part of the screw has a 
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standard thread; upper section of the screw has a larger 
pitch diameter of the thread section which creates an in- 
terference fit or expansion effect against the thread flanks. 
Screws are available in all metals, including soft or hard | 
steel, case-hardened or heat-treated, stainless steel, brass, 
bronze or aluminum, with any type head. Set Screw & Mfg. | 
Co., 112 Main St., Bartlett, Ill. 


PLASTIC INSULATED WIRE 


Tinned copper conductor, with a 1/32 in. thick insula- 7 
tion of a stabilized vinyl dielectric has been approved by 
the Underwriters’ Laboratories for 105 C continuous op- 
eration. Conductor is free-stripping and permits practical 
applications wherein soldering operations are to be encoun- 
tered. Wire is available in standard gages from No. 12 to 
30 and is rated at 600 volts. William Brand & Co., 276 
Fourth Ave., New York 10. 


FOUR-WAY SOLENOID VALVE 


Pilot-operated, solenoid-con- 
trolled four-way valve, Model 
1044, to handle air, water and 
light oils, may be operated con- 
tinuously at any cycling speed 
up to 600 cps. Available in two 
general types: for 0 to 50 psi 
pressures and for 30 to 150 psi. 
Two main valve members are 
disposed in vertical alignment 
with two parallel bores in the 
valve body. Valve members 
: fess move up and down simultane- 
ously to open and close respective inlet and exhaust ports. 
When one valve is open to inlet and closed to exhaust, the 
other is closed to inlet and open to exhaust. With solenoid 
de-energized, valve members are biased upwardly by a 
combination of light stainless steel springs and fluid 
pressure; are moved downward by pressure on upper ends 
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(-ood-looking 


Fast-working... Long-lasting... 





Preparing a sample for measurement of dielectric constant and power factor. 





- + for capacitor dielectrics 


Kodapak Sheet, in rolls or flat sheets, makes 
up into compact dielectric “sandwiches” 
for long-lasting, low- and medium-voltage 
applications; impregnants are not required. 
Also, small capacitors can be made by 
vacuum deposition of metal on Kodapak 
Sheet. It has a good power factor, is mois- 
ture-resistant, noncorrosive, uniform. 


Kodapak Sheet ... for efficient insulation 


“Kodopak" is a trade-mark 


it’s Kodapak Sheet... choice of 


leading electrical manufacturers 


.-. for primary wire insulation 


Kodapak Sheet is a noncorrosive dielec- 
tric material used for many types of low- 
voltage electrical insulation. As a tape, it 
“serves” easily on high-speed wire-cov- 
ering machines . . . produces tough, flex- 
ible, compact dead-center coverings that 
take braids and lacquers easily and 
smoothly . . . strips cleanly. 





..- for interlayer insulation 
Kodapak Sheet is thin, pliable; doesn’t 
kink ...makes ideal, smooth, paper- 


laminate or plain interlayer insulation 
for all types of low- and medium-voltage 
coils, transformer windings, etc. 

In condenser construction, Kodapak 
Sheet offers desirable properties. Its 
relatively low degree of moisture-ab- 
sorption makes exposure to high humidi- 
ties possible, over extended periods. 


Write for free copy of the folder, 
*‘Kodapak Sheet 


for Electrical Uses.” 





Cellulose Products Division, Eastman Kodak Company, Rochester 4, 

N. Y. Sales offices in New York, Chicago. District sales representatives 68 
in Cleveland, Philadelphia, Providence. Pacific Coast distributor: 
Wilson & Geo. Meyer & Co., San Francisco, Los Angeles, Portland, 
Seattle. Canadian distributor: Paper Sales, Limited, Toronto, Montreal. 
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for better, surer 


sTART 


use the improved 


Star Brakemotor 


CHECK THESE SPECIAL FEATURES: 


1, Braking discs mounted close to motor with shorter 
shaft minimizes wear and strain on shaft and bearings. 
2. Magnets mounted away from motor for maximum 
heat dissipation. 3. Tension springs located on main 
brake studs—readily accessible for adjustment. 4e New 
streamlined cover is easily removed for brake adjust- 
ments when needed. (Wrap-around band cover for lim- 
ited space is optional.) 


Now available in ¥ to 100 hp. ratings, A.C. or D.C. 


A quarter century of experience in designing 
and producing disc brakes and motors which 
operate on the same shaft with one housing, 
lies back of these latest improvements. 


Brakemotors, pioneered by Star, have proved 
their ability to “start and stop” equipment 
with split-second accuracy. Years of depend- 
able service on all types of machinery have 
demonstrated that Star Brakemotors “stand 
up and deliver.” 


Write for your copy of the new Star Brake- 
motor Bulletin. Or better yet, ask for the 
recommendations of a Star Engineer. It costs 
you nothing and can save you much. 


The best D—d* motor for cranes 
and hoists, molding or printing 
presses, machine tools, bottling or 
packaging machinery or. equip- 
ment that must ‘‘start and stop” 
continuously. 


STAR BRAKEMOTORS 
Star Electric Motor Co. 


206 Bloomfield Avenue 
Bloomfield, N. J. 
Demanded by industry. 


when solenoid is energized to actuate a three-way pilot 
valve. Bodies are cast bronze, full-ported with screw pipe 
connections tapped for 4% to 3% in. pipe. Internal parts are 
brass; main valve seats are composition rubber, molded to 
brass inserts. Pilot plunger and ball valve are of stainless 
steel. Same solenoid, either a-c or d-c, is used with all 
sizes for rated pressure. Power consumption is 21 watts 
a-c and 22 watts d-c. Crescent Valve Co., 6073 State St., 
Huntington Park, Calif. 


INSULATED SPLICE CAPS 


For pigtailing wires from No. 14 
to 6, splice caps with insulators will 
accommodate five #14, three #12 
or two #6 wires. Splice cap is in- 
stalled quickly and securely by means 
of crimping tool having four uni- 
formly converging plungers which 
draw splice cap and inserted wires together. Installed cap 
is insulated by pushing molded insulator over splice cap 
and turning up red security ring to lock insulator in place. 
Splice caps and splice cap insulators are approved by both 
Underwriters’ Laboratories, Inc., and Caradian Standards 
Association for usage in circuits up to 600 volts. Buchanan 
Electrical Products Corp., 1290 Central Ave., Hillside, N. J. 


PRINTING COUNTER 


Provides both printed and visual records of machine 
production; reading line of counter (Model PVR) shows 
quantity and an upward stroke of printing lever prints the 
figures on a sheet or record form. A lock clutch on the 
reset mechanism prevents unauthorized resetting or tam- 
pering. Counter is rated for speeds up to 500 counts per 
min; stroke operation: 32 deg min, 65 deg operating and 
90 deg max. Counters in either five or six figure sizes are 
available. Enclosed in cast aluminum case measuring 74% 
x 5% x 3% in. Durant Manufacturing Co., 1962 N. Buffum 
St., Milwaukee, Wis. 


MERCURY-VAPOR RECTIFIERS 


Grid-controlled mercury-vapor rec- 

tifiers, types AGR-9950/5869 and 

AGR-9951/5870 are designed to 

withstand high peak voltages. First 

type has a maximum anode _ peak 

voltage of 13,000 volts and_ the 

second a maximum of 21,000 volts. 

In both tubes maximum voltages ap- 

ply to both forward and_ inverse 

conditions. Rectifiers have a com- 

paratively short filament heating time 

of only 2 min. In a single-phase, 

full-wave rectifier the AGR-9950/- 

5869 is capable of delivering an average current of 2 amp 
while the AGR-9951/5870 will deliver 5 amp under same 
conditions. Amperex Electronic Corp., 25 Washington St. 


Brooklyn 1, N. Y. 


D-C MAGNETIC AMPLIFIER 

Precision d-c to d-c magnetic amplifier is designed for 
the amplification of small d-c voltages in measurements 
work. Gain is constant to + % per cent with a + 10 per 
cent change in line voltage, and the zero drift over a period 
of several weeks is less than + 50 microvolts referred te 
the input terminals. Other characteristics: power gain, 
14,000; voltage gain, 27; transconductance, 5 x 10® mic- 
cromhos with a load resistance of 3 ohms; power, 117 volts 
60 cycles; maximum output current, 300 ma. Amplifier 
is intended for use in measurements and control and, when 
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IS MONEY 
IN THE BANK 


Save i av 


PROTECTING YOUR PRODUCT 
FROM DAMAGE IN TRANSIT 
WITH 


D amacep merchandise and its accompany- 
ing irritations often result in loss of customer 
goodwill. You owe it to yourself to take every 
precaution against this loss. You can do so by 
permitting Gaylord’s Engineering and Research 
Department to analyze your present container 
— if it's right, they'll tell you; if it isn’t, recom- 
mendations will be made. No obligation, of 
course—just call the Gaylord office nearest you. 


GAYLORD CONTAINER CORPORATION General Offices: ST. LOUIS 


New York » Chicago + San Francisco + Atlanta * New Orleans « Jersey City + Seattle 
CORRUGATED AND SOLID FIBRE BOXES @ Indianapolis » Houston + Los Angeles » Oakland + Minneapolis * Detroit + Jacksonville 
FOLDING CARTONS @ Columbus + Fort Worth + Tampa « Cincinnati » Dallas » Des Moines * Oklahoma City 
Greenville + Portland + St. Louis » San Antonio * Memphis + Kansas City » Bogalusa 

et 
MAMET CURSSRY SERS S08 SHONe Milwaukee + Chattanooga * Weslaco +» New Haven « Appleton + Hickory + Greensboro 
KRAFT PAPER AND SPECIALTIES @ Sumter + Jackson * Miami * Omaha + Mobile + Philadelphia + Little Rock + Charlotte 


FEBRUARY 1950 




















~comro” : 
“one Why did 3 large 


Automobile Manufacturers’ 


Switch to“COMPQ” 


FOR CLUTCH RELEASE SHAFT BEARINGS? 


*NAMES ON 
REQUEST. 





































They found “COMPO”: 


1. Saved the cost of two grease fittings, the time for drilling and 
tapping, and eliminated the need for frequent lubrication. 


2. Simplified design problems, speeded assembly and resulted 
in trouble-free operation and minimum maintenance. 


Made from pure metal powders, “COMPO” Bearings are die- 
formed to shape, alloyed at high temperatures, finished to exact 
dimensions, and vacuum-impregnated with lubricant. They can be 
depended upon for countless hours of trouble-free operating serv- 
ice. Self-lubricating qualities make them ideal for use in inacces- 
sible spots. The lubricant is sealed in, free from dirt, and an even 
lubricating film is always present. 

“COMPO,” and other Bound Brook Bearings, are showing 
savings like these not only in other automotive applications, but 
wherever moving parts must run true, smooth and free from 
friction. Thousands of sizes can be made from existing dies; 
hundreds of sizes in stock for prompt shipment. 

Whatever may be your bearing requirements, consult a Bound 
Brook engineer. Mail the coupon below today. We’ve saved time 
and costs for others. We can do the same for you. 


Many types of structural parts can be made of 
“COMPO.” On large volume requirements, their use 
effects great savings by eliminating machining nor- 
mally needed to hold required tolerances. 


BOUND BROOK OIL-LESS BEARING COMPANY 


BEARINGS - BUSHINGS 
’ BOUND BROOK, N. J. 


WASHERS + PARTS 
ESTABLISHED 1883 





EM 2-50 


Bound Brook Oil-Less Bearing Co. 
Bound Brook, N. J. 


OI would like to talk to one of your engineers about 


O Please send me a copy of your “COMPO” Bearing Stock List. 


Title 





Company. 
Street 





City State 





used with thermocouples or strain gage pickups, makes 

possible the recording of temperatures, pressure and ac- 

celerations on standard recording milliammeters. Trans- 
Sonics, Inc., Bedford Airport, Bedford, Mass. 


MINIATURE SELENIUM RECTIFIERS 


High-voltage miniature selenium rectifiers for electronic 


| applications requiring the conversion of a-c to d-c consist 
| of six individually tested and matched cells connected in a 


| stable characteristics. 


half-wave circuit. Rated at a maximum peak inverse 
voltage of 380 volts. Current ratings available range from 
75 to 350 ma. Life tests on these rectifiers indicate long 
life at continuously high efficiencies, good regulation, and 
Some applications are: a-c and 


| d-c radio sets, television receivers, electric razors, combi- 
| nation AM, FM and phonograph units, battery and portable 







radio receivers, business machines, inter-communication 
power supplies, and many other electronic applications. 
International Rectifier Corp., 6809 S. Victoria Ave., Los 
Angeles 43. 


VIBRATION-ABSORBING BRUSH 


Especially for mill-type motors that are subject to out- 
side vibration, the new vibration-absorbing brush has a 
Neoprene pad fused to the carbon by a cement that unites 
chemically with Neoprene when heat and pressure are ap- 
plied. Brush absorbs the vibration that causes spring fa- 


| tigue. Sparking and commutator grinding are reduced and 


motor performance improved. Applications also include 
diesel locomotives, electric shovels, cranes and rolling mills. 
Helwig Co., 2544 N. Thirtieth St., Milwaukee 10, Wis. 


SILVER-CELL BATTERY 


For use where space and weight are design considera- 
tions, silver-cell batteries (Silvercel) are three to five times 
lighter than lead and nickel storage batteries; volume is % 
to 1/3 for comparable ratings. Energy efficiency is 85 per 
cent. Cells are leakproof and do not give off corrosive 
fumes, vapors or spray. Life is better than lead-acid type 
and about equal to the ferro-nickel or cadmium-nickel bat- 
teries. Obtainable in capacities from 0.5 to 40 ampere-hours 
with substantially flat discharge curves. Yardney Electric 
Corp., 105 Chambers St., New York 7. 


SILICONE-RUBBER MOUNTS 


For extreme high and low temperature applications, 
silicone-rubber mountings (Cohrlastics) will carry de- 
signed loads and absorb disturbing frequencies within a 
temperature range of —100 F to +500 F. Mountings give 
loadings and deflections to AN specifications. The Connec- 
ticut Hard Rubber Co., 407 East St., New Haven, Conn. 


FM AND TV RECEIVING TUBES 


Three new tubes, 6BC5, 6BN6 and 12BN6, for FM and 
TV use are available. The 6BC5 is a miniature sharp cut- 


| off pentode for use in r-f and i-f amplifiers, and is an 
| improved version of the 6AG5 with increased transcon- 


| ductance. 


| criminator in a simplified FM detection circuit. 






The 6BN6 and 12BN6 gated-beam tubes are 
designed to operate as a combined limiter and FM dis- 
Some 
potential applications are in limiter circuits, sync-clipper 
circuits, square-wave generators, frequency multipliers and 


| phase measuring devices. General Electric Co., Electronics 
| Park, Syracuse, N. Y. 


METAL MARKING TAGS 


Can be furnished containing any specified identifying 
marks, symbols, instructions, size designations, or trade 
marks to meet individual requirements; in addition, metal 


| tags can be embossed and stamped with consecutive num- 
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RELAYS 


In Automatic Electric’s 
complete line of relays, 
there are over forty 
basic types—offering 
spring and coil combi- 
nations in almost infi- 
nite number. They are 
dependable and proved 
products of an organi- 
zation that has made 
electrical remote con- 
trol its business for 


more than fifty years. 


Automatic Electric 
Stepping Switches are 
designed and built to 
assure exceptionally 
long life. A complete 
range of Automatic 
Electric Switches is 
available for all remote 


control applications. 


For help in the field of remote control, call in an 
Automatic Electric field engineer. Meanwhile, send 
for helpful literature. Address AUTOMATIC ELEC- 


New Class “‘B”’ Relays 


The newest and most outstanding member 
of Automatic Electric’s relay family is the 
Class “‘B’—even better than the widely 
used, widely copied Class ‘“‘A” Relay. De- 
signed for ordinary relay service—open- 
ing, closing or switching circuits—and 
for extremely high-speed operation. Inde- 
pendently operating twin contacts assure 
perfect contact operation. Contact points 
are le ene gr maintain cutee 
low contact resistance. May be arranged 
in one or two pileups with maximum of 
16 contacts on 13 springs in each pile. 


Hermetic Sealing 
Available To Maintain 
Automatic Electric Quality 


All Automatic Electric Relays can be ob- 
tained in hermetically sealed housings to 
maintain the high quality for which these 
relays are famed. The “‘sealed-in” con- 
trolled atmosphere protects them from 
electrical or mechanical failure resulting 
from varying conditions of temperature, 
dust, humidity, acid, fungus or air pressure 
—and makes them completely tamper- 
proof. 


The New Type 45 Switch 


Here, for example, is a rotary switch that’s 
new and better! Faster... 70 steps a second. 
Greater capacity ...up to 10 (or more) 
25-point bank levels, with single-ended 
wipers available for 50-point operation. 
Simpler ... only one field adjustment. 
Compact rotary and re-set type switches 
are also available with 10-point bank 
levels and speeds of 35 steps a second for 
automatic or remote-control operations. 
And there’s the famous ‘“Two-Motion 
Switch” that selects one circuit from 
among two hundred in just 2 seconds or 
less. It’s a re-set type switch adaptable to 
either automatic or remote control. 


TRIC SALES CORPORATION, Chicago 7, Ill. In 
Canada: Automatic Electric (Canada) Ltd., Toronto. 
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WHAT ARE YOUR 


TRANSFORMER 


SPECIFICATIONS? 


Acme Electric offers you the accumulated 


experience of an organiza 
ties of a modern plant th 
formers exclusively. 
engineering background, 
workers and manufacturi 


tion and the facili- 
at produces trans- 


This combination of 


skilled production 
ng facilities is as- 


surance of better than average performance 
from the transformers we build. 


Acme Electric can build them 
Long and Narrow 


As an example, if the space is narrow, shallow and long, we 


may be able to supply you with a 
the fluorescent lamp ballast illustra 


High and Handsome 


This air cooled power transformer 
is simple, practical and without 
unnecessary embellishment. You 
can depend on its performance be- 
cause it’s designed electrically and 
mechanically for trouble - free 
service. 


transformer that looks like 
ted. 


Compact and 
Economical 


Here is a television trans- 
former that makes use of 
limited space. We produce 
transformers like this in 
great quantities. If you 
want quality performance 
and mass production, write 
us. 


ACME ELECTRIC CORPORATION 


352 WATER ST. 


CUBA, N. Y. 


Aemedil=Fleetric 
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| volts at 5000 ohms per volt, 
decibel scale, an output meter, and resistance ranges from 
0 to 100 megohms. Unit construction—resistors, shunts, 


bers or other code markings. Marking tags can be fabri- 
cated from aluminum, brass, steel, Monel, zine and tin- 
plate, in sizes ranging from 6 x 6 in. to 4 x 4% in. Holes 
in tags can be madg to meet individual specifications. Metal 
marking tags provide permanent identification for parts or 
fabrications subject to extreme weathering, heat, abrasion, 
and periodic painting or plating. Special wrap-around 
shapes are available for use on circular objects or where 
attaching holes are impractical. Metal Marker Mfg. Co., 
1385 E. 40th St., Cleveland 3, Ohio. 


METALIZED PAPER CAPACITOR 


Midget self-healing metallized paper capacitor in both 
hermetically sealed and cardboard tubular designs is about 
one-fourth the size and weight of conventional designs. 
Type MQ has high insulation resistance at high tempera- 
tures (85 C). Voltage ratings up to 600 volts are sup- 
plied in a hermetically sealed construction with glass-to- 
metal terminal seals. Capacitance range 0.010 to 6.0 mfd. 
Astron Corp., 900 Passaic Ave., East Newark, N. J. 


BRONZE ALLOY 


High in lead content, but made without zinc, Mixture 
“44” has a machinability of 90 per cent compared to free- 
cutting brass rating of 100 per cent or grade B-1 phosphor 
bronze rating of 50 per cent. High lead content enables 
closer tolerances and higher cutting speeds without burn- 
ing or scoring cutters. Can be used where zinc cannot be 
tolerated. Commercially available in rods, sheets, strips 
and bars. Physical properties are same as for alloys B-1 
and B-2 covered by ASTM specification B139. Riverside 
Metal Co., Riverside, N. J. 


SOLDERING SALTS 
White crystal dissolves in water to make a soldering 
flux of any strength. Farco Salts increase the wetting 
action on the metal and decreases corrosion—the residue 
may be washed away with water. Salts are particularly 
applicable to galvanized metals, steel, iron, brass and cop- 
per. Farrelloy Co., 1243 N. 26th St., Philadelphia 21. 


Laboratory and Engineering 


Equipment 
VOLT-OHM-MIL-AMMETER 


Mirrored hand-drawn scales provide for good reading 
accuracy in this volt-ohm-mil-ammeter, Model 630-A. 
Meter has six d-c voltage ranges from 0 to 6000 volts at 
20,000 ohms per volt, six a-c voltage ranges of 0 to 6000 


five d-c current ranges, a 
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1621—Glass was money! America’s 2 1827—Blown glass was the rule until 1899—Owens invented a machine to 
first glass factory was actually a mint Enoch Robinson, a carpenter, figured make bottles as the machine age 
—not for the manufacture of coins but to glass could be pressed into shape ... the arrived in glass. By 1915, Howell “Red 
make glass beads for use as money when glass pressing machine was born. Electricity Band” Motors were making important 
buying land, food and furs from the Indians. to power new machines was still to come. contributions to this and other industries. 


ANOTHER HOWELL SUCCESS STORY 


GLASS...from artisans to automatic machines 


Today—Modern, electrically 

driven machines have im- 
proved quality, cut costs and 
increased output in the glass 
making industry. For example, 
this unique glass beveling ma- 
chine, equipped with 7 dynam- 
ically balanced Howell Motors, 
automatically bevels glass at the 
rate of 2,000 inches per hour! 


You'll also find precision-built 
Howell Industrial Type Motors 
powering bottle and bulb 
machines, conveyors, grinders, 
polishers, plate and window 
machines in the glass industry. 


Elsewhere, Howell’s wide range 
of standard NEMA motors, and 
special motors designed to cus- 
tomer requirements, serve de- 
pendably and efficiently under 
the toughest conditions. 


For a really profitable invest- 
ment, buy HOWELL! 


Free enterprise encourages mass production, supplies more jobs— provides more goods for more people at less cost. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 


Howell totally enclosed, fan-cooled 
motor—windings completely sealed 
against dirt and weather. 
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It pays to do 
business in 


New York State! 


During the past five years, New York State 
had the lowest proportion of man days lost 
through strikes among the ten leading in- 
dustrial states: For the whole story, write: 
N. Y. State Dept. of Commerce, Room 386, 
112 State St., Albany 7, N. Y. 


NEW RUGGEDIZED 


MARION ELECTRICAL INSTRUMENTS 


FOR USE UNDER 
EXTREME CONDI- 
TIONS OF ... 


Shock 
Vibration 


Mechanical 
stress or strain 


Weather or 
climate 


These completely new, better, highly sensitive 
electrical indicating instruments have met such 
strenuous performance tests that you can now 
use them in applications where engineers have 
never before dared use “delicate” instru- 
ments. Send for your free copy of our 








booklet on the new Ruggedized Marion 
Instruments today. 


Made by the Maker 
whose name means the most in Meters. 


MARION ELECTRICAL INSTRUMENT COMPANY 
Manchester, New Hampshire 
Makers of hermetically sealed meters since 1944 


rectifier and batteries—all integrally housed in a molded 
base with switch. The Triplett Electrical Instrument Co,, 
Bluffton, Ohio. 


REGULATED D-C POWER SUPPLY 


A laboratory source of power, regulated d-c power sup- 
ply, Model EA-50A, is continuously variable in output 
voltages from 0-500 volts. Ripple is less than 10 my, 
Specifications are: power input, 105 to 125 volts, 60 cycle; 
0 to 500 volts, d-c output voltage; 6.3 volts at 10 amp (non- 
regulated) a-c output; 1 per cent regulation between 30 


and 500 volts; 2 per cent regulation between 10 and 30 
volts. Unit is mounted in relay rack or cabinet, and is 
compact in sizeg Chatham Electronics Corp., 475 Wash- 
ington St., Newark 2, N. J. 


FRACTIONAL-HP DYNAMOMETER 


Having general features comparable to those of larger 
dynamometers, unit for fractional-hp applications provides 
an accurate means of determining speed-torque curves, fuel 
or energy consumption, efficiency curves and maximum 
running torque. Equipment has a continuous absorption 
or motoring rating of % hp at 1725 rpm, and an inter- 
mittent absorption rating of 11%4 hp. Maximum permissible 
safe speed is 4000 rpm. Included in the set is a 93%-in. 
dynamometer scale graduated in pounds with 0.1 lb sub- 
divisions, damped for easy reading and accuracy. Longi- 
tudinal slots parallel to the shaft of the motor are located 
in the base of the equipment so that test motors, generators, 
or mechanical equipments can be mounted easily. Dynamom- 
eter includes a self-contained control panel with essential 
instruments, switches, a field rheostat, and screw-base 
resistance-type loads. Indicating tachometer is optional. 
General Electric Apparatus Dept., Schenectady 5, N. Y. 


OSCILLOSCOPE TIME MARKER 


Essentially a wave shaping device, Labmarker is used 
to produce time marks on cathode-ray oscilloscopes. A 
sinusoidal input voltage (maximum amplitude 30 volts 
RMS) is converted into a series of sharp unidirectional 
pulses. These pulses may be displayed directly on the face 
of a cathode-ray tube by connecting output of the marker 
to the vertical input. Timing marks consisting of short 
breaks in the oscillograph trace are obtained by connecting 
the output of the device to the Z-input terminals of the 
oscilloscope. Unit may also be plugged into the terminals 
of an a-f oscillator. Two types are available, Model 1N, 
giving negative pips; and Model 1P, giving positive pips. 
Berkshire Laboratories, P. O. Box 70M, Concord, Mass. 


MULTIPLE POWER SUPPLY 


Four separate voltage supplies are obtainable from a 
single unit (Model 103); two B-supplies continuously 
variable from 0 to 300 volts d-c, 75 ma; one C-supply 
continuously variable from —50 to +50 volts d-c, 5 ma; 
and one heater supply of 6.3 volts a-c, 5 amp. Ripple on 
high voltage is less than 10 mv. Operates from 105 to 125 
volts, 50 to 60 cycles. Dimensions, 16 x 8 x 8 in. Kepco 
Laboratories, Inc., 149-14 41st Ave., Flushing, N. Y. 
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« « » What's in it for you and your products ? 


Timing Gears made from CELORON help build 
STUDEBAKER’S reputation for dependability. 


What's in CELORON for you... and your products? This different thermo- 
setting plastic maintains strength and resiliency at temperatures up to 290°F. 
Resists oil, water and many corrosive chemicals. It is 1/6 the weight of steel— 
only 1/2 the weight of aluminum! Remarkably easy to machine, Continental- 
Diamond's CELORON gives you an unusual combination of light weight, high 
strength, and wear resistance plus electrical insulating properties. 

CELORON is another example why it pays to see C-D first in your search 
for the right plastic. For plastics that provide practical combinations of mechan- 
ical and electrical properties, call your nearest C-D office. Trained technicians 
on hand at all times to help with your material selection problems. 


CELORON-— ideal for many mechanical and electrical applications 


Specific Gravity .............48 1.35 Impact Strength (Izod) 
Tensile Strength i (per inch of notch)............ 2.3 Ft. Lbs. 
Flexural Strength i Brinell Hardness—500 kg. load 

(10 mm diameter ball—30 seconds) 


Compression Strength i 
Shearing Strength i Rockwell Hardness 


DE-1-50 


BRANCH OFFICES: NEW YORK 17 e CLEVELAND 14 e CHICAGO 11 e SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


\ é A 
| PLO LULA eed FIBRE COMPANY 
Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 15 « DEL AWARE 
achat cath altace hte heh A al ns etna 
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Since 1905 
Hubbard 
has been 

making 

PARTS 
LIKE 

THESE 


Consult us 
about them 


PL BLES LIE I 


M.D.Hubbard Spring (ompany 


503 Central Avenue «+ Pontiac 12, Mich. 


Explosion-proof pilot light 
and push button stetion 


i 


Somewhere in your plant, there are several spots’ 

ere a combination of explosion-proof, vapor- 
proof or dust-proof switches, signal lights and 
push-button stations would simplify your problems. 


That is where standardized, precision-made, and. 
interchangeable Russell & Stoll Company fixtures. 
and fittings can serve you well. : 


Recent developments include some of the largest 
explosion-proof and power panels ever assem- 


RUSSELL & STOLL COMPANY 
125 BARCLAY ain ta oneal . = 


INDUSTRY 


T. T. Woodson has been appointed engineer of the ad- 
vance engineering section of the General Electric Com- 
pany’s Appliance and Merchandise Dept., Bridgeport, 
Conn. Mr. Woodson was formerly designing engineer for 
the Home Laundry Equipment Div. He succeeds J. F, 
Young. 


T. T. Woodson Norman L. Harvey 

Norman L. Harvey, formerly head of the Applied Re- 
search Branch of the Physics Laboratory of Sylvania Elec- 
tric Products Inc., is now director of engineering of 
Colonial Radio Corp., Buffalo, N. Y., a wholly-owned 
subsidiary. Mr. Harvey has been supervising research and 
development work on TV circuits and electron tubes for 
commercial applications. 


John Frank Hattersley, former vice president of the 
Hoover Co., North Canton, Ohio, has been promoted to 
executive vice president. Mr. Hattersley has previously 
been chief engineer and executive engineer. 


L. B. Davis is now manager of the Receiving Tube Div. 
of the Electronic Dept., General Electric Co., Owensboro, 
Ky. Mr. Davis was formerly manager of the Owensboro 
Tube Works. At the same time K. C. DeWalt was ap- 
pointed manager of the Cathode Ray .Tube Div. at Elec- 
tronics Park, Syracuse, N. Y. Mr. DeWalt was assistant 
manager of the Tube Div. responsible for design, en- 
gineering and manufacturing related to cathode ray tubes. 


J. T. Dugall is now plant manager of the Kaiser Alumi- 
num Cable Plant at Newark, Ohio. Mr. Dugall has for- 
merly been with Collyer Insulated Wire Co., John A. 
Roebling’s Sons Co., and General Cable Corp. 


G. K. Eggleston has been named vice president in charge 
of manufacturing of Non-Ferrous Perma Mold, Inc., 
Mansfield, Ohio, makers of permanent-mold castings. 


E. P. Jastram, Jr., is now chief engineer of the Spencer 
Thermostat Div. of Metals and Controls Corp., Attleboro, 
Mass. Mr. Jastram was formerly field engineer in the 
St. Louis branch. 


Harvey B. Jordan has been elected president of the 
American Steel and Wire Co., Cleveland, Ohio, a sub- 
sidiary of United States Steel. 


B. K. V. French has been appointed application engineer 


of the Electronic Parts Div. of Allen B. Du Mont Labs., 
Inc., East Paterson, N. J. Mr. French will collaborate 
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an 6, 
AND MEASURING PROBLEMS 
Use one of these 3 instruments...or select from more than 300 other G-E stock instruments 


You may find that General Electric engineers can 
help you by recommending one of the many 
G-E stock devices and instruments. Your problem, 
especially if it is one common to industry, may 
even justify developing new equipment. Send the 
coupon today to Apparatus Department, General 
Electric Company, Schenectady, N. Y. 


To Cut Costs of Balancing Rotors 
—use the G-E portable dynamic balancer 

By using the G-E portable dynamic balancer to 
balance rotors in their own bearings, you can dras- 
tically reduce the time and cost of balancing rotors 
in generators, motors, and in other machines. One 
operator alone can balance two-bearing machines, 
and he needs to make only three runs. 

Ideal for factory-testing, you can use the device 
for installation or maintenance work, and for field 
service on any rotor within a speed range of 600 to 
6000 rpm and weighing more than 30 pounds. 
Write for GEA-320. 


To Locate Leaks in Closed Systems 
—duse the G-E Type M Leak Detector 


By locating even the smallest leaks while your 
products are on the production line, you. reduce 
operating costs, cut service expense in the field— 
and safeguard the good will of your customers. 
Used in G-E refrigerator production for more than 
two years, the Type M detector uses helium as a 
tracer. The detector is so sensitive that it can 
detect one part of helium in 200,000 parts of air. 
Write for GEC-336. 


To Detect Insulation and Winding Faults Quickly A Ce 
—use the G-E winding-insulation tester Mail this coupon TL ts 


You can speed up production-line testing of 
motors, transformers, and generators by using the 
G-E winding-insulation tester. At one GE aa for reapers Cece 
example, more than 4000 motors a week are tested — 
with one device. sey Ses 

Less than one minute is required for a complete 
test, which includes resistance, impedance, turn- 
balance, and complete high-potential tests. The struments that will help me to test... 
operator can determine the nature of the defects by 


the wave shapes of the oscillograms. Write for 
GEC-321. 


Please send me descriptive information on in- 
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“HOW can | strengthen 
the magnetic field 
without increasing the 


size of my coil?”’ 


“HOW can! reduce 


Teen Lal) 
hold my coil to 
the same space?”’ 








Precision round bobbins for 
7 solenoids, relays, signals, 
bells, buzzers, etc. 


with... 


PRECISION 
BOBBINS! 


No insulation strips needed 
















Precision square, and— 


Each winding layer fits into one 
below, permitting minimum coil 
size—providing adequate windings 
—SAVING COSTS. 


Precision Bobbins are spirally 
wound and heat-treated for maxi- 
mum strength; tube ends swaged 
firmly locking vulcanized flanges; 
entire bobbin impregnated meet- 
ing Underwriters’ requirements. 





rectangular bobbins for small 
transformers, reactors, mo- 
tors, etc. 



















aa taT td Le The 
and embossed flanges 


cover practically every 


requirement 








PRECISION PAPER TUBE CO. 


2035 W. Charleston St. Chicago 47, Ill. 
Piant No. Two, 79 Chapel St., Hartford, Conn. , 
Also paper tubes, any size. Ask for latest list, over 1,000 sizes. | 
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with engineers and production men of other manufac. 
turers in fitting components into their assemblies; former. 
ly with P. R. Mallory Co., Stupakoff Ceramics and Fed. 
eral Telegraph & Telephone Corp. 


William H. Lehmberg is now a vice president of Ameri- 
can Felt Co., Glenville, Conn. He is also chief engineer 
and general manager of the Glenville plant. 


John McVeigh has been appointed special development 
engineer of Kenmetal Inc., Latrobe, Pa., to augment the 
technical research staff. 


G. Rider Neff, former vice president in charge of sales 
of the Cleveland Cap Screw Co., Cleveland, has become 
manufacturer’s agent for the Rockford Screw Products 
Co. and General Hardware Co.; offices are at 2917 Pros- 
pect Ave., Cleveland. 


E. E. Potter, vice president of the General Electric Co, 
has been named by the National Electrical Manufacturers 
Association to fill an unexpired term in the American 
Standards Association. 




















William P. Ridsdale, who has been chief engineer at the 
Dallas and Houston plants of Link-Belt Co., has been 
transferred to Chicago to become chief engineer of the 
Caldwell plant. Leslie J. Carson, formerly chief engineer 
at Caldwell, will become general manager of the Minne- 
apolis plant. 






an 
William P. Ridsdale Donald W. Wilson 
Donald W. Wilson has been appointed general sales man- 
ager of the H. A. Wilson Co., Newark, N. J., manufac- 
turers of electrical contact springs, thermostatic bimetals, 
precious metals and special alloys. 


George H. Scott, head of Scott & Fetzer Co., Cleveland, 
has been elected president of the Vacuum Cleaner Manu- 
facturers Association. 


Lawrence B. Richardson has been appointed director of 
research of the Fairchild Engine and Airplane Corp. 
Hagerstown, Md. 


COMPANY BRIEFS 


ae Ate RENT SERRE EES ERIR SARNIA 6) SNA EN IE AOE OE 


Admiral Corp., Chicago, Ill, has purchased a 64,000 sq 
ft plant in Bloomington, Ill. The company plans to manu- 
facture radios and later television receivers in the plant. 








Ilinois Tool Works, Elgin, Ill., has secured an exclusive 
license from Boots Aircraft Nut Corp., Stamford, Conn., to 
manufacture their Tri-Lok and Hex-Lok self-locking nuts. 


United States Rubber Co., New York, has purchased the 
Chemicals Division of the Glenn L. Martin Co. U. S. Rub- 
ber Co. will acquire all assets of the division, including 
the vinyl resin plant at Painesville, Ohio, laboratory equip- 
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The well known characteristics of 
polyethylene is now available in 

calendered tape form. Usual thickness 
.004, .007, .10. Widths as specified. 


NEW. JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT @® WOODBRIDGE, N. J. 
Varnished Cambric Cloth Varnished 


Other Varlex: Produucls | \eraines voce" syntate Rosin txroded Yobing 


Varnished Silk Substitutes Cable Wrapping Tapes 
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ment in Baltimore, patents and tradename Marvinol. Busi- 
S ness will become a part of the Naugatuck Chemicals Diy, 
of the rubber company. 





Woodall Industries Inc., have moved to their new plant 
located at 3500 Oakton St., Skokie, III. 








Joseph T. Ryerson & Son, Inc., have completed a new 
118,000 sq ft plant addition in Chicago. 


ee * 
d a ) { a D | | | f ws ee Champion Pneumatic Machinery Co. has moved to 825 


FRACTIONAL H. P. MOTORS North Pleasant St., Princeton, III. 


RY EME AND GZ 4 Eagle Electric Manufacturing Co., Inc., Long Island City, 


N. Y., has completed a new plant located on Bridge Plaza 
The Cyclohm 2900 Motor—Long Life « Minimum Vibration South in Long Island City. 


Quiet Operation « Minimum Maintenance ss + dele oe late = ; Po ‘ 
Bem ik iter ebened editiin en te mabe Name of Pilotless Planes Div. of the Fairchild Engine 
but you won't find a better motor than the and Airplane Corp., located at Farmingdale, N. Y., has 
Cyclohm 2900 at any price. been changed to Fairchild Guided Missiles Div. 
Cyclohm 2900 Motors can be supplied as Stand- . &¢ , —— a 
ord Capacitor Motors, Synchronous Hysteresis 3 a 
Motors, 2 Speed Capacitor Motors, Split Phase Freed Transformer Co., Inc., has moved to 1718 Weir- 
Motors or Brush Type (wound rotor) with or with- field St., Ridgewood, Brooklyn 27, N. Y. 
out gear reduction units. They are easily adapt- . : 
able to your particular power problems, and as ‘ 9 
for applications, just check this list... Mid States Welder Mfg. Co. have opened their new of- 
For laboratory equipment, vending machines, fices and factory at 6025 S. Ashland Ave., Chicago 36. 
tape pulling, sound cameras, telegraph-terminal : 
equipment, recording and facsimile equipment, c ; : , 
take-up reels, reversing: service and general Ohio Adhesives Corp., New Philadelphia, Ohio, have com- 
service requiring a high quality motor. te ss a ‘esere : re 
ee eee ants cae idininn ahant: “ee pleted their new adhesive plant there. 
so are the dozens of other motors made by EMC 7 . . 
and Cyclohm. If your product needs fractional Precision Castings Co., Inc., Syracuse, N. Y., have pur- 
h.p., write today for handy reference literature chased controlling interest in Reed Metal Crafts, Inc., 
and specification sheets. Two to one, you'll find ee 
the right motor at the right price. Chicago. 


tN Rome Cable Corp., Rome, N. Y., have opened a new 
A ie HOWARD INDUSTRIES, INC. warehouse in Salt Lake City, Utah. The office is located 
DEPT. EMA, RACINE, WIS. 


at 230 South Fourth West. Mr. Rawlings is in charge. 
DIVISIONS: ELECTRIC MOTOR CORP. 
CYCLOHM MOTOR CORP. 

























































National Tube Co.’s (U. S. Steel subsidiary) new steel 
and pipe-making facilities at Lorain, Ohio, have been 
completed. 


Radio Engineering Laboratories of Long Island City, N. Y., 


o 
when it comes have consolidated operations into their main plant at 36-40 
37th St., Long Island City. 
to fasteners— 
New York Testing Laboratories, Inc., New York, has 
can you afford formed the Schottland Vibration and Shock Div. to deal 
with mechanical vibration and shock problems. 
anything but 
a South Wind Div. of Stewart-Warner Corp., Indianapolis, 
the best? Ind., is offering its production facilities in a new program 


to secure outside orders for machining, press work, welding, 


A good fastener costs metal finishing and light assembly work. 


very little more to 








way than an codinary ASSOCIATIONS AND SOCIETIES 
fastener. 

But—anything but the Bergdoll Named President of ASRE 

best fastener can add American Society of Refrigerating Engineers elected John 
costs in terms of G. Bergdoll, Jr., president for 1950. Mr. Bergdoll is vice 


bly ti d president and general works manager of York Corp., York, 
assembly time an Pa. Paul B. Christensen, Merchants Refrigerating Co., is the 
high reject ratio. new vice president. 

Scovill Makes 


That’s why it pays, 
Good Fasteners 


for very little more, Sea ; ; r 
Membership of the 34-year old society of Motion Picture 
to buy good fasteners. 


Engineers have voted to change the name to Society of 
RECESSED HEAD SCREWS e SEMS e TAPPING SCREWS . >. oes “es ae ; li 
STANDARD MACHINE SCREWS e SPECIAL COLD HEADED PARTS Motion Picture and Television Engineers. Outstanding 


Society of Motion Picture Engineers Changes Name 


reason for the change is the increasing mutual interests 
Th , mee of technical people in both motion pictures and television. 
| ()\ an fe Dr. Karl B. McEachron To Receive Edison Medal 


Given annually since 1909, the 1949 Edison Medal will 
be given to Dr. Karl B. McEachron, manager of engi- 
neering, Transformer, and Allied Products Div. of the 
General Electric Co., at Pittsfield, Mass., at the winter 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN. 


New York « Detroit *« Wheaton, Ill. « Los Angeles « Cleveland « San Francisco 
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THIS NEW 128-PAGE 


RESISTANCE 
4ANDBOOK 


Ute 


A complete, authoritative reference 
handbook compiled by Wilbur B. 
Driver Company to guide you in 
the correct selection of resistance 
and special alloys. Engineers and 
purchasing officials may obtain a 
copy without obligation by writ- 

ing on company letterhead. 


COMPOSITE VIEW OF THE THREE 
WILBUR B. DRIVER CO. PLANTS 


WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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PORCELAIN INSULATORS 
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Precision molding to your specifications is our first considera- 
tion in manufacturing Universal Porcelain insulators. And, 
added to that, you'll find uniform density of body, close 
tolerance dimensions, high dielectric strength and resistance 
to temperature extremes, moisture, fumes, smoke and acids. 
Universal's engineering experience may be helpful to you 
in the development of insulators to your exact requirements. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST STREET SANDUSKY, OHIO 





































A compactly designed relay 
for multiple circuit switch- 
ing. No more space required 
for any contact arrangement, 
utilizing up to 18 arms. 


Ask for Bulletin 50-2 
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meeting of the American Institute of Electrical Engi. 
neers in New York, Jan. 30 to Feb. 3. The award wag 
given to Dr- McEachron for “His contribution to the ad. 
vancement of electrical science in the field of lightning and 
other high voltage phenomena and for the application of 
this knowledge to the design and protection of electric 
apparatus and systems.” 





CALENDAR OF MEETINGS 


Feb. 27-Mar. 3—Committee Week and Spring Meet- 
ing, American Society for Testing Materials, Hotel 
William Penn, Pittsburgh. 


Mar. 6-9—National Convention, Institute of Radio 
Engineers, Hotel Commodore and Grand Central 
Palace, New York City. 





Mar. 8-19—Annual Meeting, Inter-Society Color 
Council, Keystone Room, Hotel Statler, New York. 








Mar. 26-30—117th National Meeting, American 
Chemical ‘Society, Houston, Tex. (Also at Philadel- 
phia, April 9-13; at Detroit, Mich., April 16-20.) 









Mar. 28-31—Fourth National Plastics Exposition, 
Society of the Plastics Industry, Navy Pier, Chicago. 













April 5-7—Conference on Electric Welding, American 
Institute of Electrical Engineers, Detroit, Mich. 







April 10-14—Industrial Exposition, American Society 
of Tool Engineers, Convention Hall and Commercial 
Museum, Philadelphia. 








April 12-24—Spring Meeting, American Society of 
Mechanical Engineers, Hotel Statler, Washington. 














April 13-14—Textile Conference, American Institute 
of Electrical Engineers, Georgia Institute of Tech- 
nology, Atlanta, Ga. 


April 24-27—19th National Packaging Exposition, 
American Management Association, Navy Pier, Chi- 
cago. 


April 25-26—Metal Powder Show, Metal Powder 
Association, Book-Cadillac Hotel, Detroit, Mich. 





BOOK REVIEWS 


Supplement to the Bibliography and Abstracts on Elec- 
trical Contacts, Technical Publication No. 56-E—Pre- 
pared by Committee B-4 on Electrical Heating, Resistance 
and Related Alloys. Published by the American Society 
For Testing Materials, Philadelphia. 24 pp. $0.75. 

The 1948 Supplement (issued 1949) provides the latest in- 
formation on the subject of electrical contacts. Supplement in- 
cludes a number of replacements and new references for the 
period 1940 through 1946 and much new material for 1947 and 
1948. Both subject and author index is included. 


U. S. Industrial Design 1949-50—Society of Industrial De- 
signers. Published by The Studio Publications, Inc., 381 
Fourth Ave., New York 16. 186 pp. $10. 

This is the first book of a planned series compiled by the 
Society of Industrial Designers and presents a pictorial review 
of work by its members. Examples in seven categories have 
been selected by each designer to illustrate his method of work- 
ing. These include household equipment, equipment for 
personal use and recreation, commercial and professional equip- 
ment, transportation, industrial apparatus and machinery, pack- 
ages and commercial interiors and exteriors. 

Many of the examples cover electrically operated products, 
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For day-in, day-out dependability in 
hundreds of thousands of starts... 


For outstanding reliability that spells 
freedom from costly service and con- 
sumer complaints on a-c motor-driven 
appliances and equipment . . . Specify 
Sprague A-C motor-starting capacitors! 














Available in both metal and plastic 
cases, with mounting hardware for any 
application. Capacitance ratings for mo- 
tors as high as 7!/, horsepower. 

Sprague application engineers will be 
glad to assist you in analyzing specific 
capacitor problems. 


"nn 


Write for sample request form and catalog. 
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Cold Heading is simply taking the end 
of a piece of steel wire (or iron, or brass, 
or aluminum, or even stainless steel) — 
and mashing it down to form the head 
for the screw, or bolt, or special piece. 
We use special dies, of course, to do the 
forming and we get accurate, uniform 
results because of our careful inspecting. 
Cold heading is fast, too, and economical, 
and versatile— we recently redesigned 
an assembly over to cold heading, and 
are saving a customer $48. 15 every thou- 
sand pieces. Cold heading, with the right 
kind of dies, produces smoother, strong- 
er, cleaner, more uniform, more accurate 
screws — ELCO Screws. 


Close-up of a 


Smash Hit 


That die holder is going like the 
dickens — 225 pieces a minute, 
two raps per piece—to make 
heads on 8-32x%” round head 
machine screws. 


ELCO 
COLD 
HEADING 
PUTS 
QUALITY 
IN “THE 
SCREWS 
YOU LIKE 
TO USE” 


TOOL & SCREW CORP. 


1916 BROADWAY a ROCKFORD, ILL. 


particularly in household appliances and office equipment, and 
industrial products, a few of which have been previously illus- 
trated in ELectricAaL MANUFACTURING. Many names familiar 
to readers of this publication are among the industrial designers 
sponsoring these projects. 


The Cathode-Ray Tube and Typical Applications—Alley 
B. Du Mont Laboratories, Inc., Instrument Diw., Clifton, 
N. J. 63 pp + viii. $0.50. 


A non-technical discussion covers the subject of cathode ray 
tubes in five chapters. Topics included are: history and devel- 
opment of the cathode ray tube, construction and theory of 
operation, cathode-ray oscillograph, and applications. 


STANDARDS AND SPECIFICATIONS 


Standard Methods for Testing Magnetic Materials, A34 
—Essentially the older standard A34 has. been regrouped 
into five new documents and is a compendium of tests for 
magnetic, mechanical and electrical properties of magnetic 
materials. Standard definitions of terms, A340, and pro- 
curement specifications for flat-rolled electrical steel, A345, 
supplement this document. Published by the American 
Society for Testing Materials, Philadelphia 3. 56 pp. with 
seven standards, $1. 


Industrial Control, 1C1-1949—-NEMA Standard ‘or indus- 
trial control covers such control equipment as pushbuttons, 
resistors, brakes, autotransformers, reactors, control 
centers and controllers. An automatic revision service is 
also provided to keep this publication up to date. Published 
by the National Electrical Manufacturers Association, 
New York 17, 116 pp. $5.00. 


American Standard Letter Symbols for Electrical Quantities, 
Z10.5—1949, contains the most up to date list of letter 
symbols for electrical quantities printed in two different 
tables with different arrangements. One table is arranged 
in alphabetical order with the names of the quantities 
they symbolize; the other table lists letters themselves in 
alphabetical order. These symbols have been adopted on 
the recommendation of a committee representing 36 im- 
portant scientific, technical, educational and government 
groups in the U. S. and are in agreement with the symbols 
published by the International Electrotechnical Commission 
for international use and the American Standard symbols 
for physics, mathematics and for the radio sciences. Pub- 
lished by the American Standards Association, New York 
17. $0.60. 


TECHNICAL FILMS 


“The Scientific Approach to Better Plastics’’—Sponsored 
by the Society of the Plastics Industry, film depicts the 
plastics research project in operation at the Massachusetts 
Institute of Technology on the mechanical properties of 
plastics and the molecular changes induced by stress. The 
large plastics testing machine is shown along with its 
recording instruments. Also shown in use is the turbidi- 
meter which permits a determination of the molecular 
composition of a plastics sample. Prints of this 20-minute 
film, 16-mm sound and color, are available free of charge 
by application to the Society of the Plastics Industry, 
Inc., New York 17. 


“White Magic’—A 30-minute, 16-mm sound film in 
color shows latest techniques in the production, use, and 
spray application of Dulux white enamel for home appli- 
ances. Film was made on the production lines of manu- 
facturers as well as company’s plants. Film indicates how 
savings may be effected and finish improved by using 
proper spraying technique. Showings are arranged by 
application to E. I. du Pont de Nemours and Co., Inc. 
Finishes Div., Wilmington Del. 
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MAXIMUM INPUT POWER VS FREQUENCY 
Values shown are Class C Telegraphy Ratings 
for Continuous Commercial Service 
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@Twin Type—input values Per tube for 


@ICAS R Push-pull operation. 


‘ating—This type is recommended only for @pplications of an intermittent nature. 


Here today...here tomorrow 
Design with confidence around RCA 
Preferred Type Small Power Tubes 


RCA Application Engineers are ready to ——— 
the most suitable types for your design a : 
For further information write RCA, Commercia 
gineering, Section B41R, Harrison, N. J. 


bes serve the 
RCA Preferred Type small power tu 
major requirements of equipment manufacturers ee 
providing wide design flexibility. The tubes listed are 
those you can depend upon now and for your future 
designs. 


These RCA types are especially a 
cause their widespread application permits = e 
tion to be concentrated on fewer types . . . resul — <5 ee 
lower costs, improved quality, greater uniformity, a 


better availability. 





The world’s most modern tube plant... 


The Fountainhead of Modern Tube Development is RCA 


RADIO CORPORATION of AMERICA 


HARRISON, HM. J. 
ELECTRON TUBES 
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—half the weight and 


twice as safe 


The design of Sier-Bath Gear Couplings is ingenious 
in its simplicity. As a result it is only half the weight 
of other couplings of equal capacity. And there are 
no bolts or nuts to snag clothing or to become rusted 
solid and require a hack saw to disassemble. By 
depressing the retaining rings, these couplings can be 
disassembled in a few seconds with no special tool. 
Available in sizes from %" to 6”. Let us send you 
one in any size up to24" for 30 days free trial. 


Also monufacturers of precision gears, GEAREX PUMPS and SCREW PUMPS 


Sier-Bath 


Founded 1905 


GEAR and PUMP CO., Inc. 


9244 HUDSON BLYD. N. BERGEN, WN. J. 


HEAVY DUTY 
RECEPTACLES 
AND PLUGS 


VAPOR TIGHT 
WATER TIGHT 
AND 
EXPLOSION 
PROOF 


Tested in service in shipyards, airports, stadiums and 
industry, Russell and Stoll fixtures and fittings have 
pioneered with prestige for more than forty years. 


The “know how” of design, precision production and 
careful inspection of R & S products meet all require- 
ments of moisture, dust or explosion hazards. 


The heavy duty angle type receptacle and plug illus- 
trated is standard in ratings 10 to 400 amperes and 
single to four pole. 


Write for Catalog H47-12 


RUSSELL & STOLL COMPANY. INE. 
Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7, N. Y. 





Electric Clutches 
Keeps Motors Cool 
(Continued from page 85) 


past for this operation was a large heavily loaded disk 
clutch mounted on the turret of the machine and de- 
signed to slip at a given torque. With this unit the 
torque for seating the inserts was obtained by engaging 
the headstock drive at a low spindle speed. Unfor- 
tunately the torque at which slipping of the clutch 
took place would sometimes be so low as to fail to 
seat the ring properly and would at other times be so 
high as to damage the insert. 

When a machine with electric driving clutches is 
adapted to a valve seating job, the problem of torque 
control for properly screwing in the seats is solved 
quite.simply. In the diagram, Fig. 7, a selector switch 
marked “‘seat-run” is shown, with potentiometer R in 
series with the “seat” contact. These were the only 
parts added to the standard control. In the “run” 
position the spindle drive control operates in the nor- 
mal manner. In the seat position the resistance of the 
potentiometer in series with the clutches provides a 
means of adjusting the slipping torque of the driving 
clutch to the proper value for screwing the seat rings 
firmly but safely into position. Predetermined po- 
tentiometer settings are established for each of the 
various sizes of valves. The third contact of the seat- 
run button and the resistor R2 were necessary to per- 
mit the use of one setting of the potentiometer for 
both forward and reverse seating. The reason for this 
was that the gear ratios for forward and reverse rota- 
tion differed slightly. 

Another advantage of the electric clutch drive on 
this machine was the fine inching control obtainable 
by means of which the large chucking fixture could be 
turned easily and accurately to the most convenient 
position for loading and unloading the work pieces. 
Production of valves from this machine is considerably 
greater than from earlier machine not having these 
features. Furthermore, the percentage of valves rejected 
due to leakage at the seat under pressure tests is much 
lower than from valves made on other machines. This 
is attributed primarily to the uniformity of torque 
with which the seats are screwed in. 

In general, it has been found that the use of the 
magnetic clutch and brake offers definite advantages 
for machine tool spindle drive control. Some of these 
advantages are: smooth, shockless acceleration and de- 
celeration; ease of adjustment of acceleration and de- 
celeration rates, simplicity of control devices used for 
actuation of the clutches; direct, instantaneous re- 
sponse to actuating devices; simple construction, easily 
applied, and no necessity for adjustment for wear. 


The above material is based on a paper originally pre- 
sented before the Westinghouse Machine Tool Electrifi- 
cation Forum, Buffalo, N. Y., April 26-27, 1949. 


New Reprints Available 
SINGLE COPIES of selected feature article reprints 
will be supplied without cost to readers of record, 
upon request. See list on page 214. 
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This new folder shows 24 small, com 
pact Allied Relays with a-carefully 
of characteristics 


YUR 
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TYPE LJ 
ALLIED RELAY 


SENSITIVITY: 
9 MILLIWATTS 


Supplied with contact ar- 
rangements up to 2-pole 
double-throw. Standard 
silver contacts rated at 1 
ampere at 24 volts DC or 
110 volts AC non-induc- 
tive. Coil rating 9 milli- 
watts up to 38 volts DC 
and 0.12 volt-amperes up 
to 110 volts AC. Dimen- 
sions: 134” x 234” x 234”. 
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TyPE LJ 
ALLIED RELAY 


SENSITIVITY: 
11 MILLIWATTS 


Contact arrangements, 
single-pole double-throw. 
Standard silver contacts 
rated at 2 amperes at 24 
volts DC or 110 volts AC 
non-inductive. Coil rat- 
ing 11 milliwatts up to 25 
volts DC. Coils available 
for DC operation only. 
Dimensions: 114” x 134” 
x 134”, 


TYPE 
ALLIED RELAY 


SENSITIVITY: 
80 MILLIWATTS 


Supplied with contact ar- 
rangements up to 2-pole 
double-throw. Standard 
silver contacts rated at 2 
amperes at 24 volts DC 
or 110 volts AC non-in- 
ductive. Coil rating 80 
milliwatts up to 31 volts 
DC. Coils available for 
DC operation only. Di- 
mensions: 134” x 1%o” x 
134”. 


AL-128 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVENUE, NEW YORK 2] 
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As an added safety feature, all Model “J” 


JOHNSON cur-or BAND SAWS 


come equipped with a BLADE GUARD. This guard is 
located between the Left Frame and Guides. It covers 
the exposed cutting portion of the blade as a means of 
protection. The Guard can be readily removed to 
change blade. Model J (illustrated), heavy, sturdy, 
cuts 10” rounds, 18” flats. 


Also Model B, lighter, 
portable, rigid. Cuts 5” 
rounds, 10” fiats. 


JOHNSON MANUFACTURING CORP. 


ALBION, MICHIGAN 





WICKWIRE SPENCER SPRINGS 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 

THE COLORADO FUEL & IRON CORPORATION 

Spring Sales Office & Plant—2 New Bond Street, 
Worcester 6, Mass. 

Executive Office—500 Fifth Ave., New York 18, N. Y. 

Sales offices—Boston « Buffalo « Chicago « Denver 

Detroit « New York ¢ Oakland (Cal.) ¢ Philadelphia 
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Friction Clutch 
Protects Stalled Motor 


(Continued from page 107) 


show up undesirable characteristics. Wear of the non- 
magnetic shim caused a gradual increase in the clutch 
slip point and changes in voltage also caused slip fluc- 
tuations. Since no inexpensive method of manufacture 
of the ring spring stop was apparent, it was decided to 
search for a more dependable and easily manufactured 
combination. 

The inertia effect of the high speed parts could be 
eliminated if the point of slipping could be moved to 
the final gear. This design had the additional advantage 
of providing space for a greater friction area and corre- 
sponding reduced wear. The basic conception was to 
clamp the final gear between two friction clutch plates 
which would in turn drive the ball nut through tangs 
projecting into the ball nut keyway. Load could be 
applied to the friction surfaces by the use of belleville 
springs and the bearing retainer nut could be used as 
an adjusting means. A simple torque-type dog stop as 
illustrated in Fig. 7 could now be used as the inertia 
of the high speed members would be absorbed in the 
slip clutch. 

After several types of metallic and nonmetallic 
friction faces were tested the combination that proved 
the most effective under the type of service expected 
was a high-density granulated cork bonded to the gear 
running against hardened steel clutch plates that were 
polished and chrome-plated on their working faces. 
An exploded illustration of this assembly is shown in 
Fig. 8. 

Under a compression end-load the belleville springs 
are compressed and are ineffective in regulating the 
clutch slip point. The application is such, however, that 
slipping is required only under tension loads. 

Bearing retainer nut is locked with a copper slug and 
set screw. A standard tanged-type lock washer was used 
on some experimental models but was found to work 
loose due to the chucking back and forth of the ball nut 
through the thrust bearing caused by the resilience of 
the belleville springs. In the final design, the flat tanged 
washer next to the retainer nut was inserted to eliminate 
the torque drag of the bearing inner race tending to 
rotate the lock nut. 

Although this combination of clutch and dog stop 
performed very satisfactorily once adjusted, it proved 
quite difficult to set by any static means such as a torque 
wrench. The method that has proven quite successful 
for production is a dynamic arrangement whereby the 
screw jack and clutch assembly is cradled in a fixture 
before assembly in the gear box so that the clutch gear 
meshes with a driving gear powered by a %-hp a-c 
motor. The ball nut is clamped to prevent rotation and 
the power required to slip the clutch is indicated on a 
watt meter. After a 1% min run-in period to seat the 
friction faces the assembly is allowed to cool, then 
brought to the correct adjustment by rotating the lock 
nut until the watt meter reading falls within predeter- 
mined limits. As a final check for proper performance 
the complete actuator is operated on a deadweight test 
machine that simulates the action of the truck cab. 

Electrical and mechanical efficiencies of 55 and 65 
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METERING OUTFITS, outdoor — oil 
filled; Type PCW. 





D” YOU KNow that Allis-Chalmers 
builds an extremely wide line of 
Designer's transformers ? 


Whether your need is for instrument 
transformers, current or potential trans- 
formers, or metering outfits, you will 
profit three ways when you call on the 
Allis-Chalmers source of supply. 


1, TOP QUALITY — Uniformly high 
accuracy . . . liberal reserve thermal ca- 
pacity are proven characteristics of Allis- 
Chalmers instrument transformers. 


ALLIS-CHALMERS << 


OUTDOOR CURRENT, for metering; Type 
CWD — up to 15 kv. OUTDOOR PO- 
TENTIAL, 200 VA, up to 14,400 volts. 


INDOOR CURRENT, for heavy duty me- 
tering: Type K3E — 15 kv. 


ver 400 Rating 


FIT MOST DESIGN NEEDS! 


2. GOOD DELIVERY . . . CERTIFIED 
SERVICE — There are A-C Sales Offices, 
Authorized Dealers, warehouses,. and 
Certified Service Shops throughout -the 
nation. Immediate shipment on many 
popular ratings and sizes. 


3. WIDE SELECTION — The Allis- 
Chalmers standard line fills practically 
every power need . . . special designs 
built to meet unusual applications. 


For Details call your nearby Allis- 
Chalmers Sales Office or send coupon. 





INDOOR POTENTIAL, 200 VA, fused or 
unfused; Type PD — up to 14,400 volts. 


INDOOR CURRENT, for low voltage me- 
tering; Type KLW — 600 volts. 








ALLIS-CHALMERS, 937A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send new 32 page Bulletin 
61B7168, listing types, ratings, applica- 
tions and prices of Allis-Chalmers In- 
strument Transformers. 


se ceeecweccecccceneepeee seer es sees eeeeeres eee eeP ee ee OS SOeSeee~ee semana eens 


SOLD AND APPLIED BY AUTHORIZED DEALERS, AND DISTRICT OFFICES THROUGHOUT U. S., SERVICED BY CERTIFIED A-C SERVICE SHOPS 
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CLEAN-CUT 
ADVANTAGES 


, 


PATENTED 


RADIO PINS 


Extreme Uniformity 


Superior Staking Qualities 
.--ends will roll without splitting 


Better for Molded Parts 
---¢losed end keeps compound out 


If you use pins for vacuum tubes, 
adapters, fluorescent lamps, plugs, or 
electrical equipment of any kind, the 
chances are you'll save time, money and 
rejections by using these super-smooth, 
seamless, patented Radio Pins. They are 
available in a wide variety of styles and 
sizes, with staking end either closed or 
open. For a quotation, simply send a 
sketch, sample or description and state 
the quantity and finish you need. 


SHEET METAL STAMPINGS? 


In addition to Radio Pins, we produce 
large quantities of top caps, base shells 
and adapter shells for vacuum tubes; 
also a wide variety of other metal prod- 
ucts, including deep-drawn shells and 
cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners— 
and, for almost every manufacturing 
requirement, the world’s largest assort- 
ment of eyelets. 

We invite your inquiry to the Water- 
bury Brass Goods Branch of The 
American Brass Company, Waterbury 
20, Connecticut. oun 


FOR QUALITY Brass Gooos— ANACONDA 
170 











per cent, respectively, combine to give an overall effi- 
ciency of 36 per cent. This includes a 30-watt loss in 
the magnetic clutch. 

Combining the basic components of motor, gear re. 
duction and high efficiency screw jack into this single 
unit-has given a compact, self-contained power package 
weighing but 32 Ib yet capable of lifting 4 tons, easily 
installed and requiring little or no maintenance. O O00 


Saturable Reactors 
Solve Heat Control Problem 
(Continued from page 103) 


the heating effect of the electrodes, so that all sections 
of the milk stream will be heated to substantially the 
same temperature. This is done by means of a thermo- 
electric arrangement, consisting of an expansion bulb 
and bellows, a control head, an amplifier, and a two- 
stage saturable reactor. The control head is a variable 
impedance bridge, controlled by the bulb (milk tem- 
perature) and bellows. Output voltage of the control 
head is proportional to the temperature of the milk and 
the power from the control head is amplified several 
thousand times. The saturable reactor is controlled by 
this amplified power and regulates the voltage to the 
electrode heater. 

The control head, depicted schematically at right in 
Fig. 7, has two input windings mounted on the outside 
legs of an E-shaped core. These are connected in series 
with each other to set up a flux flowing in the same 
direction in each leg. Two output windings are also 
mounted on these legs which are threaded by flux gen- 
erated by the input windings and connected to oppose 
each other. The thermostat bellows rocks a pivoted 
armature of the control head, thus changing the air 
gaps between the armature and core and varying the 
amount of flux which threads the output coils. When 
the two air gaps are equal the amount of flux is equal 
and the output voltage becomes zero. Any unbalance 
of flux will result in the generation of an a-c voltage, 
the magnitude of which will depend upon the extent of 
the unbalance between air gaps. Initially, the core is 
adjusted by means of a temperature control dial 
mounted on the cabinet below the recording thermom- 
eter, Fig. 1. Movement of the dial changes the air gap 
between the core and armature. 

Output of the control head is an a-c voltage which 
decreases as the temperature of the milk rises. This 
voltage is rectified through a bridge-type selenium rec- 
tifier, and the resultant direct current energizes the 
control coil of the amplifier, which is a small first-stage 
saturable reactor, Fig. 7. This reactor has a bias coil 
energized from the power transformer through another 
full-wave rectifier. Current in the bias coil is adjusted 
so that it has less ampere turns than the control coil 
but is connected to operate in conjunction with it. A 
decrease in the control voltage will decrease the saturat- 
ing flux in the saturable reactor and, therefore, decrease 
the a-c output. 

Two half-wave rectifiers, which form one unit, are 
connected across the a-c coil of the first-stage reactor, 
to produce a high ratio of control through regeneration 
(feedback). The power transformer energizes the full- 
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NEW 


DRIVER-HARRIS 


ELECTRONIC TESTING 


Obsoletes Previous Methods 
of Testing Enameled Wire 


Insulation 


In order to guarantee the quality of a spool of enameled 
wire, every inch of the wire should be checked for dielectric 
faults, not just a few feet. In general practice, however, 
only a short sample of wire is examined. This is passed 
through a mercury cup held at a fixed potential, and shorts 
through the insulation are indicated on a voltmeter. If 
faults do not exceed a specified maximum for a given 
length of wire, insulation throughout the entire spool is 
assumed to be satisfactory. 


This inefficient, compromise method has two important 
disadvantages: (1) the small portion of wire tested may not 
truly represent the condition of insulation throughout the 
spool; (2) insulation failures are not discovered until long 
after the enameling process is completed. 


By checking insulation continuously, as wire leaves the 
enameling furnaces—the only 100% dependable way— 


Makers of world-famous Nichrome* and over 80 
alloys for the electrical, electronic and heat-treating fields 


Driver-Harris Company 


HARRISON, NEW JERSEY 


Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


BRANCHES: 
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This revolutionary Dielectric Continuity Tester at Driver- 
Harris checks the quality of coating on 19 strands of wire 
simultaneously—as the. wire leaves enameling furnaces. 
Tap switches on the test units are calibrated in impulses 
per minute required to operate an alarm. With the speed of 
edi known, and also the maximum number of faults 


each test unit is 


per 100 feet permitted by specification 


telat Mls) 10-1 Me alt lead at 
rs al rte 


Driver-Harris’ new test equipment obsoletes such ineffectual 
and wasteful procedure. 


So long as specifications are met, the new Driver-Harris 
electronic tester permits the enameling process to continue 
uninterrupted. When the rate at which faults occur ap- 
proaches the maximum number of faults permitted by speci- 
fications, the test mechanism sounds an alarm and a 
record is made on a moving chart. 


In this way, enamel coating is not only tested for con- 
tinuity throughout the entire length of spooled wire, but 
sub-standard enameling is detected—and can be corrected 
—as soon as it occurs. 


Thus makers of wire-wound resistors—particularly in 
finer sized wire, where shorts are more likely to occur—are 
enabled to eliminate time-waste and material-waste in 
their production, and obtain superior, more dependable 
products. 
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\|AT LAST--=-,; BASE SPECIFICALLY 


DESIGNED FOR PLUG-IN UNITS! 


NO MORE BROKEN BOSSES, BENT PINS, 
“SHORTED” CIRCUITS 


NO CENTER BOSS 
TO BREAK 


SUGHT PROJECTION OF 
PINS CENTERS PLUG-IN 
UNIT QUICKLY FOR LOCATING 


LOCATING RINGS GUIDE 
PINS FOR QUICK 
ROTATION TO 
INSERTION POSITION 

VARIABLE PIN PATTERN 
ALLOWS ISOLATION OF 
CRITICAL VOLTAGES 
OR CURRENTS SS auicnment invicator 


More and more engineers have been designing 
basic circuit elements as compact, easily repiace- 
able plug-in units. However, L have nm con- 
stantly plagued by the broken bosses, bent pins, 
and “shorted” circuits Caused by the conventional 
octal and loctal bases on these plug-in units. 


This suggested an entirely new approach, re- 
sulting in development of the Alden Non-inter- 
changeable plug-in base. 

Pins are made strong and stubby—for long, rugged 
use. Boss is eliminated entirely. Slight lead of 
center pins and locating rings with marker in socket 
allow quick lining up of plug-in units. Base is 
supplied with 2 to 11 contacts—in variable pin 
patterns—so that even where same number of con- 
tacts are used, the pin layout may be varied so 
only the correct unit will mount in its proper 
socket. Pin patterns can be selected to isolate 
critical voltages or signals. 


Let Alden work with you on your components 
for plug-in unit construction. Write for new booklet, 
“Components for Plug-in, Unit Construction.” 


Prhopucts Company 
117 NO. MAIN STREET, BROCKTON 64EM, MASS. 


MERCURY 
A 


MERCOID 


Assure Accuracy, Positive 
Operation and Long Life 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing. pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above. operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make” and “break’’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Iilinois 
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wave rectifier, the half-wave rectifier unit, and the a-c 
coil of the first-stage reactor. The d-c output of the 
full-wave rectifier is then a negative function of the 
milk temperature, for as the milk temperature in. 
creases, the a-c output of the control head decreases, 
When rectified to d-c, this a-c output acts on the contro] 
coil of the first-stage reactor, in conjunction with the 
d-c bias, and desaturates the iron, causing a correspond- 
ing increase in the reactance of the first-stage reactor 
a-c coil. This results in a larger a-c voltage drop across 
the reactor coils and a lower d-c voltage output. As 
the temperature decreases, the action is reversed, and 
the d-c output voltage increases. 


Electrode Voltage Varied to Control Temperature 


In series with this d-c output voltage is another full- 
wave rectifier, energized from the power transformer, 
which is an additional bias to limit the minimum d-c 
voltage. This amplified d-c voltage is impressed across 
the control coil of a large second-stage saturable re- 
actor. The a-c windings of this second-stage reactor 
are in series with the electrodes of the electrode heater, 
Maximum d-c voltage results in an a-c electrode heater 
voltage of approximately 230 volts and minimum d-c 
voltage results in approximately 140 volts. With a 
temperature increase of the milk, the direct current to 
the control coil of the second-stage saturable reactor 
decreases, the voltage drop across the a-c windings 
increases and the electrode heater voltage decreases; 
less heating of the milk occurs and the temperature re- 
turns to the desired value. 

There are three rheostats on the control panel, Fig 
8. A 1000-ohm rheostat, marked C, is connected in 
series with the input winding of the control head, and 
connected across the 70-volt taps of the transformer, 
A 500-ohm rheostat, marked B, is connected in series 
with a full-wave bias rectifier, and connected across 
the 10-volt taps of the transformer. Another rheostat, | 
marked S, is connected in series with the full-wave 
series rectifier, and connected across the 22-volt taps 
of the transformer. 

An increase in the resistance of the S rheostat tends 
to lower the minimum voltage obtainable across the 
electrodes. This resistance has but a minor effect upon | 
the sensitivity of the circuit as compared to the B, 
and C rheostats. This rheostat can be cut out, but if 
a lower minimum voltage is desired, it can be turned 
to cut in only enough resistance to give the desired 
minimum voltage. The B and C rheostats operate in 
conjunction with each other. If hunting occurs, an in | 
crease in the C resistance will give a lower d-c voltage 
to the control winding on the first-stage reactor and 
tend to reduce sensitivity. If this does not correct an 
oscillation, the B resistance should also be increased. 
Too much C resistance will give a very sluggish of 
wide-envelope control which shows up in a temperature 
line that varies two or three degrees. Too much B 
resistance will tend to “Lock Out” control above cef- 
tain limits: i.e., it will limit the maximum voltage 80 
that when more voltage is demanded by turning the 
temperature dial “up,” the maximum voltage obtainable 
will be below the known line voltage. 

Sluggish control and a small differential between the 
maximum and minimum voltages is to be avoided. 
Trial and observation of the effects obtained should 
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@ From Plaskon Alkyd Molding Compound 
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to high precision parts in 30 seconds! That's 
the remarkable production pace being main- 
tained for these urgently needed parts. The 
part is a component of “The Standard Tuner” 
made by Standard Coil Products Company 
for television sets. In “The Standard Tuner’, 
extreme accuracy is of the utmost importance 


... tolerances on the Plaskon Alkyd molded 
parts are held as low as .0005”. 


These parts for“ The Standard Tuner” are pro- 
duced in an eight-cavity mold using a total 
pressure of only 4,000 pounds. Cure time is 
about 16 seconds. However, in some cases 
other types of parts made of Plaskon Alkyd are 
...in, cured and out in as fast as 8 to | 2 seconds. 


Plaskon* Alkyd is an exclusive new Plaskon 
plastic —a thermosetting mineral-filled mold- 
ing compound that has many outstanding 
advantages. It has high arc resistance, heat 
resistance, chemical and solvent resistance. 
And it has remarkable dimensional stability. 


The many features of Plaskon Alkyd Molding 
Compound may enable you to effect unusual 
economies or developments in your products. 
An experienced Plaskon Service Engineer will 
be glad to discuss it with you or your molder. 
Just write and tell us when he should call. 
*Reg. U. S. Pat. Off. 


PLASHON 


TRADE MARK REGISTERED 


PLASKON DIVISION © Libbey * Owens» Ford Glass Co. 
2137Sylvan Avenue, Toledo 6, Ohio + In Canada: Canadian Industries, Ltd., Montreal, P.Q. 
Branch Offices: Boston, Chicago, Los Angeles, New York, Rochester, San Francisco 


Manufacturers of Molding Compounds, Resin Gives, Coating Resins 
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This is “The Standard Tuner” made by 
Standard Coil Products Company, Chicago, 
Illinois, and Huntington Park, California. 
The parts are molded by Wilcox Plastics, 
Los Angeles; Mayfair Molded ProductsCom- 
pany, Chicago; and Trans-Matic Plastics 
Company, Chicago, from Plaskon Alkyd. 
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Newest styling 


in modern 
MOTOR POWER 


Attention, 


EQUIPMENT BUILDERS: 


STEP UP SALES APPEAL 
with this attention-winning 
motor 


®@ Appearance of the fine machines you produce 
can be greatly enhanced by powering them with the U. S. 
Sanitary Motor. You add extra sales appeal by investing only 
a few dollars more. This beautifully contoured motor can be 
made a part of your machine. The housing is devoid of grooves 
and crevices. It is elegantly finished in white baked enamel 
and can be washed down or wiped cleanly. The adjustable 
terminal box is completely sealed. Strictest health and sanita- 
tion regulations are met. Like all other U. S. Motors, the 
windings are asbestos-protected. Ratings from 4 to 714 h.p. 


Give thought to improving your product’s appearance to 
meet the strong competition of 1950. Adopting the'U. S. Sani- 
tary Motor may be the answer. Why not investigate? 


U.S. ELECTRICAL MOTORS. Inc. 
Los Angeles 54 or Milford, Conn. 
Send Bulletin 1554 featuring U. S. Sanitary Motor. 
Nome. 
Company 
Address. 


finally give a sensitive control which will control the 
temperature within +'% deg and also have an obtain- 
able low voltage of about 140 and high voltage of about 
210-215 at the electrode heater. 

On the three-phase machines, electronic controls are 
substituted for the metallic rectifiers in the circuits of 
the two reactors or magnetic amplifiers. As in the 
single-phase control circuit, the control head feeds q 
rectified signal voltage into the first-stage saturable re. 
actor. In the three-phase unit, the a-c signal from the 
control head is rectified and amplified by the first and 
second sections of a OSN7 tube operated in cascade and 
is fed to the control reactor corresponding to the first. 
stage of the magnetic amplifier, Fig. 9. 

A-c output of control reactor in turn is fed to the 
two large power tubes, ELC-6-J and EL-6-B. These 
tubes rectify the a-c current into direct current which 
is fed to the control winding of the large reactor whose 
a-c windings supply the heater electrodes. O00 


Reducing Setup Time on a 


Coil Winder 


(Continued from page 89) 


clearance around the -handwheel has been given partic 
ular attention to ensure against injury to the operator's 
hand while controlling the spindle speed. In addition all 
mechanisms constituting any operational hazards are 
fully enclosed. 

Because of the low selling price dictated by the mar- 
ket, a great deal of time was spent on the final model in 
designing it for production. The basic machine actually 
consists of four major assemblies: the gear case of 
machine head, the machine bed, and the two supporting 
columns. The machine head offered by far the greatest 
production problem as it is the heart of the machine, 
including all the high speed moving parts such as the 
spindle, change gears, leadscrew and follower, and the 
reversing clutch. It also contains the adjustable stop 
for setting the lengths of traverse, ratio bar for mr 
crometer adjustment of turn spacing, and drive to the 
counter. All this mechanism means a multiplicity of 
driving shafts and linkages, confined in a relatively small 
space and offering assembly problems. Further design 
thought evolved an arrangement which permitted bench 
assembly of nearly all these parts into the single unit 
shown in Fig. 2, which was then easily located and 
secured inside the main casting. 

The bed is a single casting extending the entire 
length of the machine. Aluminum was favored here 
over cast iron for reduction in weight, corrosion resist- 
ance, and better finish. Also, aluminum castings can be 
straightened if they happen to warp during cooling, thus 
improving accuracy. Machinability was also a factor for 
the bed must be accurately machined to position the 
base of the head casting and the steel tailstock ways. 
Both supporting columns are one-piece formed sheet 
steel parts made entirely on a brake. They are spot 
welded at seams and braced at the bottom with short 
lengths of steel strap which also serve as feet. 

Electrical controls are used wherever possible. For 
the most part, the electrical components incorporated 
are for the purpose of stopping the machine at critical 
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this corrugated dispenser box 


Protects... identifies... displays 

-.. dispenses... sells... cuts packaging 

costs. This is creative package 

engineering—package action. Applied 

to YOUR product it will give you pro- 

nounced competitive advantages— com- 

plete protection, favorable attention, 

sales stimulation. Consult 

Hinde & Dauch, Executive Offices, Wielte For The 4440 1). Melune 
9001 Decatur St., Sandusky, Ohio. “Little Packaging Library.” 


factories AND SALES OFFICES IN: Baltimore * Buffalo * Chicago * Cleveland * Detroit * Gloucester, N. J. * Hoboken, N. J. * Kansas City, Kon. * Lenoir, N. C. * Richmond, Vo. * Sandusky, Ohio 
» louis « Watertown, Mass. SALES OFFICES IN: Akron * Battle Creek * Cincinnati * Columbus * Denver * Erie, Po. * Fairfield, Conn. * Findlay, Ohio * Greensboro, N.C. * Indianapolis * Miami 
Minnegpolis + Oleon, N. Y. © Omahe © Philadelphia © Pittsburgh * Reading, Pa. * Roanoke, Va. * Rochester * Toledo * Worcester, Moss. IN CANADA, HINDE & DAUCH PAPER CO. OF CANADA, LTD., 


Toronto « Montreal * Chathom * Calgery * Halifax * Hamilton * Kitchener * London © Peterborough * Quebec * Regina * St. John, N. B. * St. John’s, Newfoundland * Vancouver * Winnipeg 
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% For designers, production 

men, sales executives, merchandise 

men and buyers in all industries and busi- 
nesses. See all the latest advances in the 
world of plastics. See how to use plastics 
in all forms, old and new— to stimulate 
CHICAGO the sale of your products. Over 100 ex- 
hibits, showing materials, machines, fin- 


NAVY PIER ished products. Consult with the experts 


e — they'll be there! 
MARCH 28-31 Guest Tickets: This exposition is not 
open to the public. Guest tickets are 
1950 available free on request by writing (on 


your company letterhead) to — 


THE SOCIETY OF THE PLASTICS INDUSTRY, INC. 


295 MADISON AVENUE, NEW YORK 17, N. Y. 


-|-NOOR. 
Sela 


Famous for their outstanding characteristics. 
Whatever is required in pencil performance will | 
be found in our singularly commendable quality | 
lines. 


If it's KOH-I-NOOR you can be sure. 


DRAWING PENCILS 
COPYING PENCILS 
WRITING PENCILS | 
CHECKING PENCILS | 
COLORED PENCILS 
OFFICE PENCILS 
ART PENCILS 
HOLDERS and LEADS 
-PENHOLDERS and ERASERS 


Worlds change but KOH-I-NOOR 
quality remains. 



















The RIGHT pencil for the RIGHT job 


switches control this solenoid operation. One switch ig - 






moments, thereby removing the human element. Une 
solenoid control system is incorporated for stopping the © 
entire machine upon reaching the total specified wire” 
turns or upon a wire break or runout. Sensitive snap) 





on the wire creel and closes the circuit when a wire” 
breaks or a spool empties; the other is an integral part. 
of the counter mechanism and closes when the predeters! 
mined number of turns has been wound. Both systemg 
eliminate over-runs and the need for backwinding and” 
splicing, with a reduction in waste and improvement in) 
quality. The second solenoid control system is used with 
the rapid traverse drive and is energized by the toggley 
switch. A two-pole, double-throw switch is also included) 
in this system and is actuated by the reversing clutch to” 
open the circuit when the traverse extremity is reached, 
Other elements of the electrical system are a master 
switch with a red indicator light to show when the elec- 
trical system is on, and a convenience outlet to supply 
power for a soldering iron or any other electrical attach- 
ments which might be used during handling. 

Since the completely assembled gear case operates in 
an oil bath and since all gearing is so designed to keep @ 
wear at a minimum, maintenance on this machine is ex-) 
tremely low. Furthermore, rapid unit replacement te 
minimize repair time is possible on all major coms} 
ponents. ~ 30 


















































More on 
Plastics Design Problems 
(Continued from page 97) 


purposes of that sale. 
“We maintain a technical service laboratory devoted to ~ 
the development of techniques of processing the plastics we 
sell. Thus we have experts in the fields of molding and 
extrusion who, by correspondence, by service calls and by 
demonstrations in our laboratories, are available to cus- 
tomers or prospective customers to help with design of 
molds, extrusion dies and accessories, with selection of 
equipment, with techniques of operation and control, and in 
the solution of operating difficulties. We maintain a staff 
of product engineers with specialized knowledge of the 
fields of use of our plastics and of the practical merits and 
deficiencies of the several plastics, to develop new uses for 
our plastics and to guide the improvement of them to give 
better service in established uses. These men work in co- 
operation with the customer’s engineers and with the 
molder or extruder who will process the plastic.” 
Company “B”: “Our company carries on a continuous 
educational program between molders, designers and proc- 
essors and ourselves in order to increase the general knowl- 
edge available to simplify problems and to expedite the use 
of the material. We, first of all, issue technical service 
bulletins broadly about each new product as it is developed 
and then, as further information is available, issue supple- 
mental bulletins. At the same time, our entire sales force 
is trained in the characteristics of these materials, backed 
by an expert who has spent his time in the laboratory on 
them—who also assists the salesmen in the field. Technical 
papers are also issued for use in trade journals and are | 
presented in talks before technical groups.” 
Company “C”: “Our company has been a pioneer in set-] 
ting up effective cooperation between end user, plastics 
molder and fabricator, and material manufacturer. This has} 
resulted in the formation of a ‘technical council’ which 
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@ This new CLARE dust-tight plug-in enclosure for the small Type “J” 
Relay offers designers a number of unusual features for installation on 
industrial equipment. 


Entrance of dust is prevented by the steel cover and by use of a Neoprene 
gasket which is closely fitted at the factory to the relay terminals. The dust- 
tight cover is easily removed for inspection. Use of standard radio plug 
simplifies installation and cuts wiring costs. Base is secured to chassis to 
prevent plug from being jarred or accidentally pulled from its socket. 


Exclusive design of the CLARE Type “J” Relay allows the twin contacts to 


; 7 : Neoprene gasket, closely fitted at 
operate independently of each other. One contact is sure to close, reducing factory to relay terminals, between 


contact failure to the practical limit. This relay combines all the best fea- base and cover, effectively 


tures of the conventional telephone-type relay with small size and light coteen oom, 


weight. It provides unusually high current-carrying capacity, large contact 
spring Capacity, extreme sensitivity and high operating speed. 


This new dust-tight enclosed relay is one of many outstanding CLARE con- 
tributions in the development of new and better relay components for indus- 
try. CLARE Sales Engineers are located in principal cities to consult with 
you on your relay problems. Call them direct or write: C. P. Clare & Co., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. Cable Address: CLARE- 
LAY. In Canada: Canadian Line Materials Ltd., Toronto 13. 


Write for Bulletin No. 108 
Plug is standard radio-type plug. 


Standard finishes are silver lustre 
lacquer for cover, cadmium for 
base. Retaining screws hold base 


securely to panel. 






































































been in operation now for over five years and has con- 
tributed advice and suggestions on thousands of problems 
in plastics applications.” 


| Company “D”:; “One of the positive contributions which 
we make to three-way cooperation between custom molder, 
materials manufacturer, and product designer is through the 
design-assistance service offered to those planning new 
plastic products. We work with the product designer 
whether he be on the staff of the customer, or the molder, 
In such instances where no product designer is retained, 
| we supply a complete design service. We also offer labora- 
tory assistance. Such assistance will range from the devel- 
opment of special formulations for specific uses through the 
provision of technical personnel to serve as consulting 
engineers from molding to the actual testing of finished 
moldings to assure users that parts will meet specifications,” 


Company “E”: “Qur company is more fortunate than 
others in that the materials of our manufacture are intended 
primarily for use by the product engineers within the com- 
pany. Specialists are available for the correlation of the 
material and application problems and many of the common 
errors are avoided in the selection of materials either from 
the standard composition or a new one particularly adapted 
to the product to be introduced. In those instances where 
the custom molder is involved the proper material, usually 
of a specification permitting his choice of several materials 
from the materials manufacturer, is recommended by the 
plastics engineer. In the event it is necessary, the plastics 
engineer may seek the recommendations of the manufac- 
turer of a new plastics material prior to the production of 
a specific item.” 





Are design engineers fully aware that manu- 
facturers offer extensive technical service? 





Previous comments could be multiplied several times 
if all responses were quoted. An independent observer 
| might find it difficult, however, to reconcile the con- 
| clusions to be drawn from these replies and some of 
| the conclusions drawn from our previous survey. On 
| one hand, there is the fact of an unquestionably ex- 
| cellent technical service made available by at least the 
| top plastics manufacturers; and on the other hand, 
there is the undisputed evidence that so many product 
design engineers complain at the lack of sufficient de- 
sign data from the same manufacturers. 

The answer may fall in two directions: (1) The fre: 
quent inability or reluctance, or both, of the design en- 
gineer to state his problem completely and frankly to 
the materials manufacturer, (This has already been dis- 
cussed in the previous section.) (2) The possible fail- 
ure of the materials manufacturer to pass on to the 
designer the fact that adequate property data and design 
assistance are available. It might seem incredible that a 
materials manufacturer would keep under the bushel 
such excellent sales promotion, but there is apparently 
some block in the transmission of this information to 
the design engineer. Otherwise there would not be so 
many complaints from the engineers. 








Let Porcelain Products’ ceramists and electrical 
engineers analyze your insulator problems in the 
development stage. They are experts in design 
simplification and cost reduction. Whether your 
problem calls for casting, turning, pressing hot 


or cold, Porcelain Products is equipped to do it “The material manufacturer,” one reply points out, 
eeeee ieee Send your inquiries together with “must sell not only to the molder but also, in the event 
prints and specifications today. Your inquiries his material has specific improved properties, get such 









will receive prompt attention. information across to the design engineer. Usually the 
molder is impartial as to the source of material and 


to) a should be free to make his own selection from one of 
Or” IL) lal ary Ine. several approved grades specified by the product de- 


PARKERSBURG, WEST VIRGINIA signer. The burden of selection of the grade of mate- 
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Gracoil transformers range In size 








from a few watts to several kilo- 
~~ watts including: 
; e@ Open types 4 ae 
/ tep-Dow 
e Half-Shell 
y @ Line Voltage 
e * Fully Enclosed Regulating 
. H @ Filament Rr 
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By cI e@ Filter Reactors ) 
Automatically wound . I sana * 4 
coils with interlayer a, = 


insulation. Wound in 
multiples of from 8 to 
30 on 30 inch long 
kraft paper tubes or 
equivalent. Subse- 
quent operations in- 
clude cutting coils apart, finishing 
leads, wrapping, impregnation, testing. 
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ERS WITH EASE AND ACCURACY! 


It’s well known that Gracoil TV Transformers ful- 
fill the physical and electrical specifications of all 
popular receivers. Unsurpassed for original installa- 
tion, Gracoil TV Transformers improve receiver 
performance and reduce servicing to a minimum. 


Vertical and Horizontal Blocking Plate and Filament Transformer Vertical Deflection Output Vertical and Horizontal Blocking 
Oscillator. Below Chassis with and without Magnetic Transformer Oscillator. Above Chassis 
mounting Shielding mounting 
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ullDog Quality 
Standards Met By 


KUHN & JACO 
Molding 


One of the first steps in 
manufacturing this new fin- 
gertip control circuit pro- 
tector, produced by BullDog 
Electric Products Company, 
is the molding of the plastic 


BullDog “Pushmatic’” housing. The many flanges, 


Ginsntt Postecter holes, grooves, and projec- 
tions plus the sliding handle which must be molded 
to fit perfectly in the case, make this piece particu- 
larly unusual and therefore particularly suited to 
our staff of skilled technicians. 

The fact that KUHN & 
JACOB'S tool 


the molds for the 


Housing Molded 


By Kuhn & Jacob 
room makes 


plastics 
manufactured, enables us to 
give the kind of over-all su- 
pervision that assures a fin- 
ished product able to meet the 
most rigid specifications. 

Our engineers will be glad 
to apply KUHN & JACOB’S 
thirty years of experience to 


your plastic problem. 


19. Write for 
further 


information 


Kuhn & Jacob 


MOLDING c77 TOOL TCO. 


1204 SOUTHARD STREET TRENTON 8, N. ) 
Telephone Trenton 4-5391 


CONTACT THE 


K& J 


REPRESENTATIVE 
NEAREST YOU 


S. C. Ullman, 55 W. 42nd St., New York, N.Y. 
Telephone—Penn 6-0346 


Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone — Bridgeport 7-4293 


Wm. A. Chalverus, 2606 N. Fifth St. 
Philadelphia, Penna. 
Telephone — GArfield 3-3322 
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rial rests on the designer who has access to recom- 
mendations from the molder and material manufacturer, 
It is a responsibility he should not pass on to others,” 


What About Molding Machines? 


Do commercially available machines constitute a lim- 
iting factor on the widest possible exploitation of pres- 
ent-day plastics materials in product design? How valid 
are the current criticisms? 

Here are (somewhat condensed) three very frank 
comments from machinery manufacturers. They are 
addressed primarily to the custom molder, but the in- 
formation is also pertinent to an analysis of a plastics 
production problem faced by a design engineer. These 
comments should be particularly valuable to an engi- 
neer who has the facility of his own plastics molding 
department, and therefore has an immediate control of 
molding equipment. In a larger sense these comments 
involve an appraisal of design problems and trends in 
plastics molding machinery. Note the advocacy of spe- 
cialization by custom molders. 


Company “A”: “It is axiomatic that a machinery builder 
must keep ahead of his market. The penalty for disregard- 
ing this is loss of that market. For this reason we are con- 
stantly trying to improve our machinery and to make it 
more versatile and more efficient in the molding of plastics. 
We must bear in mind, however, that we sell to all molders 
and therefore must make machines that are universally ap- 
plicable. As such, our design must necessarily be a com- 
promise. We cannot build a machine to do a particular 
specialized job without sacrificing its adaptability to some 
other specialized molding. 

“Tt is our experience that those people who are most 
disgruntled with their machinery have been trying to live 
with equipment that was already obsolete when the plastics 
age began. Criticism of modern (machine) design as 
being laboriously adjusted is, we feel, entirely unwarranted. 
It is these same molders with their ancient machinery who 
show the lack of even a rudimentary knowledge of the 
problems in machine design. For example, one of the crit- 
icisms advanced is that injection-molding equipment is too 
massive and expensive and yet does not have adequate 
plasticizing capacity or large enough platen area. This 
criticism is obviously inconsistent in itself. How can we 
make our platens larger without making the machine more 
massive and more expensive? The problem in plasticizing 
is simply that of transferring heat into a nonconductor. 
While we are constantly trying to do so, we have not as 
yet arrived in that wonderful state of affairs where the 
heat is transferred without use of large and expensive 
heating cylinders.” 


Company “B”: “It is not news to us, as machinery manu- 
facturers, that custom molders as a group are always sing- 
ing this dirge about the limitations of present machinery. 
The significant thing is that when we approach custom 
molders with new machinery to increase their production 
and lower their costs, they immediately throw up their 
hands about how specialized the machinery is, and, con- 
sequently, unsuited to their general requirements. In other 
words, they do not think in terms of a specialized machine 
to do the particular job, but rather a universal machine 
which is flexible enough to do all jobs. The aversion of 
many custom molders to buying specialized machinery, 
however, is natural and easily understood if we place our- 
selves in their position. They are reluctant to buy special- 
ized machinery for a given job because of the fear that 
job will run out or be taken away from them, in which 
case they will be holding an expensive piece of equipment 
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problem. How different is yours? 


XN 


If you merely suspect that a bellows assembly can do study and recommendations. There is no obligation. 
your job, you're in the same position where some of our CLIFFORD MANUFACTURING COMPANY, 
most satisfied customers started. Our engineering de- 126 Grove Street, Waltham 54, Massachusetts. Division 
partment will be glad to analyze your problem, too. of Standard-Thomson Corporation. Offices in New York, 
Send your sketches and specifications for confidential Detroit, Chicago and Los Angeles. 


First with the Facts on Hydraulically-Formed Bellows 


ALL-ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 


HYDRAULICALLY- FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 
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for which they will then have to look for another suitable 
job. They would much rather buy a piece of equipment 
that is extremely adaptable to a wide range of jobs and 
thus hedge against the foregoing situation. ; 

“Plastics molding machinery design always lags behind 
the potential need because machinery people build what the 
customers ask for. We cannot anticipate that need; it 
must be created before we design and build. Otherwise, 
all the machinery people would be out of business with a 
lot of dream models which the field never required. Be- 
cause of this natural lag, machinery manufacturers are 
often accused of modifying present presses to suit the de- 
mand rather than designing a basically new machine, 
When the need is created, the machine manufacturer, usu- 
ally to meet a delivery situation, modifies an existing model. 
If this is reasonably successful and the new need seems sub- 
stantial, the machine manufacturer is then justified in de- 
signing a special model. Of course, if the original customer 
is willing to wait the time involved and pay the price for 
designing a special model from scratch, the machinery 
manufacturer is delighted to go along. However, most 
molders are too practical to proceed in this way, particu- 
larly as the new model will certainly have some ‘bugs’ in 
it, and the job at hand may not be able to stand full 
amortization of the special machine, in which case, the 
molder would take quite a loss. 


Is the Trend to Specialization by Molders? 


“Since so many molders want flexibility in a machine at 
a sacrifice of utmost economy, they prefer to stick to a 
broad type or a standardized type which has been modified 
to suit specific jobs. In our opinion, though, the trend is 
the other way—progressive molders are buying more and 
more highly specialized machines to do specialized work in 
certain fields, which they have decided in advance they 
will limit themselves to. If they don’t do this, their cus- 
tomers, that is the product manufacturers who want the 
molded product, will themselves tool with the necessary 
specialized automatic equipment and so obtain the econ- 
omies of reduced costs.” 

Company “C”: “Generally speaking, we believe that 
machinery development has kept pace with material im- 
provement. The size of molding equipment is limited only 
by the market, and the ability of the customer to pay the 
price. The matter of price is an important consideration, 
particularly since there are many small molders in the 
plastics field. Better equipment naturally costs more to 
build, and molding equipment cannot be built in high 
volume because of the limited field of application. The 
manufacturer of molding machines faces the problem of 
better machines for less money to an even greater degree 
than machinery builders in other fields. The larger custom 
molders and the proprietary molders must necessarily lead 
the way in establishing improved molding equipment, and 
this further limited market has a deterring effect upon the 
development of more ‘deluxe’ machinery. We must offer 
salable machinery even though we could produce better 
equipment at higher cost. Too wide diversification of 
models is economically unsound. 

“Basic developments in new machinery are generally 
predicated upon improvement in materials or upon new aux- 
iliary equipment such as dielectric preheating. In our 
opinion, more productivity per cavity is the machine manu- 
facturer’s objective. As in all high volume production, 
plastic molders operate on a relatively fixed material cost. 
Their only possibility of decreasing costs is by increasing 
man-hour output. Thus machines must incorporate time- 
saving features such as rapid advance and retract, over- 
lapping or anticipating components, ample capacities for 
future material developments. 

“Automatic machines have already established a place in 
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A multiple-function Tinnerman fastener replaces 
3 parts, eliminates 6 assembly operations, and saves 
thousands of dollars annually. 

That, briefly, sums up the experience that led 
Anemostat Corporation of America, New York, 
to switch to SPEED NUTS. This decision 
was the end result of a recent review of pro- 
duction and assembly costs on their draftless air 
diffusers. 

Cost of the previous assembly method was 
compared with the new SPEED NUT method. 


ann 


ANEMOSTAT 


—famous for AIR DISTRIBUTION 


saves with SPEED NUTS 
—famous for COST REDUCTION 


As a result, SPEED NUTS were specified, and 
are currently producing 50% lower material costs 
and substantial assembly savings. 

What about your product .. . isn’t there a 
fastening job that multiple-function SPEED 
NUT brand fasteners can do better, more 
economically? Find out NOW. Also, write for 
your copy of “SPEED NUT Savings Stories”. 
TINNERMAN PRODUCTS, INC., 2040 Ful- 
ton Road, :Cleveland 13, Ohio. In Canada: 
Dominion Fasteners Limited, Hamilton. 


OLD METHOD 


Previous method of assembling 
fixing stay on diffuser, using five 
parts: Machined metal block was 
riveted to back of top louvre 
with two rivets. Shoe supporting 
stay was then attached by screw 
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SPEED NUT method, using three parts 
cy 40-1 23 le 
sition by hand, screw is drive 

shoe for fixing stay and—+ 
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Type TEFC 
Polyphose 


Here is the newest and most successful development in 

air cooled motors. Totally enclosed, constant speed, con- 

tinuous duty; it is designed for cooler and more eco- 

momical operation under the hardships of extreme heat 

and dust. Fully ball bearing and quiet running, too. You 

wil] want to know more about this sew VALLEY Motor. 
WRITE FOR DESCRIPTIVE LITERATURE 


VALLEY 


ELECTRIC CORPORATION 


4221 Forest Park Blvd. « St. Louis 8, Mo. 





MARK PARTS LIKE THESE IN YOUR 
OWN PLANT-AND SAVE MONEY 


No overstocking and no inventory problems when you 
mark electrical parts like these with informative identi- 
fication, in your own plant, as you need them. MARKEM 
has developed machines and inks for marking variable 
information and specifications on television tubes, radio 
tubes, starter cans, resistors, fuses, switch plates, tum- 
blers, name plates. This marking is highly legible and 
durable and low in cost, 

MARKEM offers specific methods for improving your 
marking and saving you money. Our 38 years of expe- 
rience marking on many types of materials and surfaces 
can help you solve your marking problems. 

Write, sending samples of your product or package, 
or ask to have our representative call. 


MARKEM MACHINE COMPANY 


Marking Machines @ Inks @ Type © © KEENE 7, NEW HAMPSHIRE 
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the molding industry by the elimination of auxiliary opera- 
tions and handling. It is our opinion that here lies the most 
fertile field for the machine builder.” 


The comments of the plastics materials manufacturers 
and of the molding machinery makers have been pre- 
sented here objectively. Taken together with the com- 
ments and opinions of the product design engineer and 
the custom molders in our previous survey-report (Sep- 
tember 1949 ELecrricAL MANUFACTURING) we should 
have a pretty thorough discussion of the problems that 
are involved in the design and development of the best 
possible plastics parts. 

It might have been expected that the criticisms made 
by the product designers and the molders would have 
been rebutted vigorously by the materials and machin- 
ery people. This airing of conflicting viewpoints should 
not be taken, however, as necessarily controversial. 
Rather it is an attempt for the common good to explore 
the possible origins from which stem misunderstand- 
ings or lack of adequate knowledge. 

A good summary was made by the materials man 
who said: “In conclusion I must add that the design or 
product engineer has a most difficult task indeed. In 
addition to having to cope with the idiosyncrasies of 
the material manufacturers, he often faces economic 
limitations imposed by his client or employer. This lim- 
itation perhaps more than any other single limitation 
may impose restrictions not always in the interests of 
optimum quality.” 

And another materials manufacturer sets up this for- 
mula for a successful plastics parts design: “For many 
years, we have been advocating the three-way confer- 
ence—designer, molder, material manufacturer. Let the 
specification of material come from that. Some appli- 
cations which have been lost to plastics would never 


‘have been lost. Many others would be gained, and to 


the advantage of the product engineer.” 

For the machinery manufacturers, the following may 
be a good summing up: “We try to keep ahead of our 
market. The fact that machinery for plastics produc- 
tion is of necessity massive and expensive makes the 
molder reticent to expend large sums of money on 
untried equipment. The plastics industry is young and 
will continue to grow. As it does, there will be a con- 
tinual dissatisfaction with existing equipment. This dis- 
satisfaction is healthy and will be the source of many 
future improvements.” 

A final word should be devoted to the industry 
groups such as the Society of the Plastics Industry, the 
Society of Plastics Engineers, and the Plastic Materials 
Manufacturers Association. Each of these organiza- 
tions is working more seriously than ever before on the 
promotion of adequate information—directed both to the 
processors and to the ultimate consumer. These pro- 
grams are beginning to have their effect, and in the 
next few years will go far toward educating the general 
public as well as all types of manufacturers and their 
design staffs about the use of plastics materials§. O OO 
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ur — Westinghouse communication 
Ce control cabinet built for U. S. 
Navy showing interior wiring. 







TABLE B 
ROCKBESTOS 
A.V.C. SWITCHBOARD WIRE 


it EE SN AEN NE SE re NE OT ORE SN EH 
Is 
a- Absolute reliability is a MUST for Westinghouse switchboards 
1€ »..One reason why many of them are wired with Rockbestos 
1€ A.V.C. switchboard wire... one reason why you can be sure if 
» it’s Westinghouse. 
Permanently insulated Rockbestos A.V.C. will not crack or flow 
ir at high temperatures. What’s more, the felted asbestos acts like 
oO a cushion so that neat, right-angled bends are made fast and with- 
out cracking. It’s heat resistant too... will not ignite under 
an arc... will not support traveling wire fires. 
In your product use A.V.C. You’ll find it’s faster to use, safer and 
guarantees a better looking, longer lasting wiring job. 






Since 

1928 
oe PRODUCTS CORP., New 
Pittsburgh ee 
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Insulation for temperatures = 
up to 1500 F the Answer 
to a better product 
for you? 


%* Garfield Cold Molded inorganic insulation is 
used for high heat up to 1500°F. Our organic ma- 
terial withstands temperatures up to 500°F. The 
adaption of such material may better your product 
...and do it economically, too. A Garfield engineer 
can tell you quickly. Find out, today! 


COLD MOLDED 
INSULATION 
IS USED FOR: 


SWITCH BASES © INSULATORS 

ARC CHUTES & BARRIERS 

RELAY BASES & COVERS 

APPLIANCE PARTS © PANEL BOARD PARTS © INSTRUMENT MOUNTINGS 

WIRING DEVICE PARTS © OUTLET COVERS © THIRD RAIL INSULATORS 
AND MANY OTHER IMPORTANT ELECTRICAL COMPONENTS 


* The parts illustrated below show the complex- 
ities possible with Garfield Cold Molded materials. 
Pieces as small as 4)" and up to 24”x 24” are econ- 
omically produced to meet varying requirements. 


GARFIELD MFG. Co. 


GARFIELD 1,NEW JERSEY 


The Registered Trade Mark that 
designates a quality high 
temperature insulating material 
cold molded...Since 1908 





Polychemicals Dept., Wilmington, Del.; Durez Plas- 
tics & Chemicals, Inc., North Tonawanda, N. Y.; 
B. F. Goodrich Chemical Company, Cleveland 15; 
Hercules Powder Company, Wilmington, Del.; Kop- 
pers Company, Pittsburgh; Monsanto Chemical Com- 
pany, Plastics Div., Springfield 2, Mass.; Rockford 
Machine Tool Co., Rockford, Ill.; F. J. Stokes Ma- 
chine Co., Philadelphia; The Watson-Stillman Co., 
Roselle, N. J.; and Westinghouse Electric Corp. 

Thanks are also due to The Hoover Company, 
North Canton, Ohio, for permission to reproduce the 
table of plastics properties. 


Magnetic Recording Systems 
in Product Design 
(Continued from page 81) 


1. Record Heads. Contact with medium should be 
uniform and consistently close. The generated record- 
ing field should be sharply defined. Losses in the head 
should be small; they should as nearly as possible be 
independent of frequency. Number of turns in excit- 
ing coil winding is determined by the impedance of 
power source. If the source is say an electron tube with 
10,000 ohm impedance as many as 4000 to 5000 turns 
of fine wire may be required. On the other hand, if a 
low-impedance source such as a transformer is used, 
then the number of turns can be substantially reduced. 
By keeping impedance of head relatively low, the self- 
resonant frequency of the head is kept below the a-c 
bias frequency if such biasing is employed. Gap length 
(spacing between the pole pieces of the head) is not 
critical in record head design. Shielding is advisable 
for best performance. 

2. Playback or Reproduce Heads. Except for air 
gap dimensions and number of turns on the coils, the 
record and the playback heads are practically the same 
in respect to mechanical construction. The playback 
magnetizing forces provided by the wire or tape are very 
small and therefore here too a high-permeability core 
material (such as 80-per cent nickel-iron) is needed for 
the low flux densities. A narrow gap is essential; this 
follows from the fact that as gap length approaches the 
wavelength of the recorded signal there is a progressive 
loss in output. A mathematical analysis would show 
that when the gap length is equivalent to one wavelength 
of the recorded signal the response is zero. The gap 
length therefore should be less than the shortest wave- 
length. By experience a good compromise for maxi- 
mum response is to make the gap length equal one- 
half a wavelength. Playback head requires excellent 
shielding both from magnetic and electrostatic fields. 

Good, uniform contact with recording medium is 
necessary. Self-resonant frequency of head should be 
higher than the highest frequency to be reproduced. 
Elimination of hum becomes a most important problem 
in playback head design. This follows from the fact that 
the magnetic field generated by the recording medium is 
small and any external field becomes troublesome. For 
example, a-c motors used in the drive system are bad 
offenders. Hum-bucking construction in the head helps 
in decreasing hum pickup; but this has to be supported 
by proper magnetic shielding. And so, in general, the 
problem of hum pickup in the playback head has to 
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Have You Considered Every Design Advantage of 


WROUGHT ALLOYS 
Strip, Rod, Bar, Wire. 


BERYLCO 25... The standard 2% alloy offers 
good cold-forming properties in the unhardened 
condition with the highest strength and hardness 
of any copper alloy when heat-treated. Excellent 
conductivity and resistance to fatigue, corrosion 
and wear make this non-magnetic material ideal 
for springs, diaphragms, bellows, electrical con- 
tacts, electronic equipment, aircraft engine parts, 
cams and similar components. 


BERYLCO 165 ... A high-strength alloy — avail- 
able in strip form only — with price and me- 
chanical properties slightly lower than BERYLCO 
25. In addition, mill hardened BERYLCO 165 pre- 
sents cost-saving opportunities by eliminating 
heat-treatment after fabrication and attains prop- 
erties appreciably higher than bronze. 


BERYLCO 10... A high-conductivity alloy used in 
those current-carrying springs, switch parts and 
similar components where electrical or thermal 
conductivity is of primary importance. Since 
BERYLCO 10 can be readily formed and ma- 
chined when hardened, it is generally supplied 
in this condition, requiring no heat-treatment by 
the fabricator. 


BERYLCO 50... A special resistance welding ma- 
terial (RWMA Class 3) for spot, seam, flash and 
projection welding dies and electrodes. 








BERYLLIUM-COPPER? 


THE BERYLLIUM CORPORATION 





CASTING ALLOYS 
Supplied as Pigs or Sand-cast Parts. 


BERYLCO 20C... In sand, investment and plaster- 
mold casting methods, this 2% alloy offers spe- 
cial advantages through good fluidity, low pour- 
ing temperatures and high final properties after 
hardening. Applications include bushings, cams, 
propellers, pump parts, bearings, gears, safety 
tools, and valve parts. 


BERYLCO 275C... A special-purpose foundry 
material for plastics molds and other applications 
requiring maximum strength, hardness and wear 
resistance. 


BERYLCO 10C...A high-conductivity material for 
switches, circuit breakers, switchgear, welding 
jaws, resistance welding dies, electrode holders 
and similar current-carrying members where 
strength, conductivity and resistance to wear and 
moderately elevated temperatures are important. 


@ For more specific information regarding available prop- 
erties, tempers, mill sizes, etc., write for: 
1. BULLETIN 12— “How to Order Beryllium 
Copper Strip” 
2. BULLETIN 13 — “How to Order Beryllium 
Copper Rod, Bar and Wire” 


3. “Designing with Beryllium-Copper Casting 
Alloys” 
For our recommendations, write giving full details 
including drawings or samples. ; 
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FOR EXTREME HIGH AND LOW 
TEMPERATURE APPLICATIONS 


SILICONE RUBBER has been developed to meet the critical 
demands of extreme temperature applications in the 
automotive, aviation, electrical, refrigeration, and original 
equipment manufacturing industries. SILICONE RUB- 
BER PARTS retain all desirable rubber-like properties 
at temperatures ranging from —160° to +500° Fahren- 
heit, and they can be molded, extruded, punched, or 
lathe-cut to meet exacting specifications. 


SILICONE RUBBER PARTS have excellent dielectric proper- 
ties, resist permanent compression, will not turn to 
carbon despite heat, and are unaffected by hot lubricat- 
ing oils, many chemicals, ozone, prolonged weathering, 
ultra-violet rays, etc. They also have excellent water 
repellency. 


WRITE FOR CATALOG TODAY 


Specify Stalwart for Quality Custom Rubber Products 
STALWART RUBBER COMPANY 


2197 NORTHFIELD ROAD 
—_—__—mmmenmmne EOP ORD OC} OO eneamiomnemrenmmmecr me 


Right on the dot! 


Simple accurate timing for wide 
range of uses, ruggedly built for 
longest service AT LOW COST! 


ZENITH ° 


INTERVAL 
e TIMERS e 


Exactly time and control ~ electrical 
equipment from 0 to 60 sec. by seconds, 
to 0 to 60 min. by minutes. For 


¢ Plastic Molding, Rubber Curing, Heat 
Treating. 

¢ Enamel Baking, Liquid Agitation, 
Light Exposure. 
Blower, Pump, and Conveyor. 

* Processing Machinery, Samplers, 
Laundry. 

e Therapeutic and Diagnostic Ap- 
paratus. A 

¢ Beauty, and Photographic Equipment. 
Biue Printing. 


Setting knob directly connected to switch 
cam. (NOT set thru clutch.) Self-starting 
slow speed motor. All working parts com- 
pletely enclosed. 


Send for fully descriptive Bulletin 


ZENITH ELECTRIC CoO. 


152 West Walton Street Chicago 10, Illinois 


Manually pre-set 500 Series. 
Steel case. 3” x 5” x 234” 





be related to the design of the associated electronic com- 
ponents and to the drive system. Proper positioning of 
motors, transformers, etc., can do a great deal in reduc- 
ing hum pickup. 

3. Erase Heads. Gap dimensions are not critical here, 
but gap should be relatively long so that the tape or 
wire is subjected to as many magnetizing cycles as pos- 
sible to assure complete saturation and obliteration of 
previous recordings. Some designs use double gaps for 
maximum possible saturation. Erase frequency is usu- 
ally the same as the a-c bias frequency. This means that 
a considerable amount of power has to be handled at a 
high frequency. Heat dissipation becomes a major prob- 
lem, particularly where plastics- or paper-base tape is 
employed. Heat concentration can adversely affect the 


| four fotal turns of long 2004 Copper shim 


| kad from erase coil * S/ot for wire 


000! copper shim passage 


| . reproduce / 
coil 


/ 
1983 RP 


Construction of the Crescent Industries combination record- 
erase-playback wire-recording head. Note that this head 
employs two erase gaps, magnetically in parallel, but excited 
by the same coil. Wire passes over the two erase gaps in 
succession thus providing a higher efficiency of erasure. 


dimension of the medium. Silicon steel has been pre- 
ferred in some designs as against 80-per cent nickel-iron 
alloy because of the former’s higher magnetic saturation. 

These comments relate to erase heads designed for 
use with a-c erasing. Heads where d-c erasing is used 
are relatively simple in design. The only requirement 
is that a magnetizing force be provided sufficient to satu- 
rate the recording medium in the required direction. 
Actually, a bar magnet or a d-c actuated solenoid can 
be employed. 

Various types of head design are possible. In some 
types, the erase, record, and playback heads can be com- 
bined in one assembly with a separate gap or gaps for 
the erasing field and another gap for the record-play- 
back head. Leakage flux from the erase winding pro- 
vides part of the biasing flux for the record part of the 
combination head. In other designs, the erase head is 
separate, but the record and playback are combined. 
Plug-in or permanently connected types are used. Then 
there are heads for use with double-track tape, multiple- 
track tape, special-purpose machines such as computers, 
rotating heads for scanning purposes, etc. 

An example of heads specially designed for its own 
use by a manufacturer of recording equipment is pro- 
vided in an RCA Victor design for a high-fidelity tape- 
recording head assembly. Special feature of this design 
which incorporates the three separate heads (erase, rec- 
ord, playback) into one plug-in assembly are as follows: 


Hum pickup in the playback head and crosstalk from the 
record head are avoided by placing these assemblies within 
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...@ Strong Finish ! 


Appliance sales often start with the finish. They often end there, 
too, unless the finish has the punishment resisting, white-for-life 
beauty made possible by the newest developments in synthetic 
resin finishes! 


Kemclad* Appliance Finishes are designed for one purpose only 
—to adapt these qualities accurately to the specific needs, design- 
wise, productionwise and saleswise, of appliance manufacture. 
They provide the high qualities of permanence and protection 
against abuse that are expected and demanded by today’s buyers. 


They offer distinct production advantages, too, in cutting down 
rejects. Greater hardness combined with greater flexibility enables 
minor defects to be easily rubbed or “dinged” out after baking, 
with Kemclad Finishes. At the same time, extremely high ‘solid 
content with low viscosity makes possible better protection at 
lower cost per finished unit. 

Sherwin-Williams Technical Service Engineers 
will be glad to advise what advantages Kemclad 
Finishing Systems may be able to offer in your 
production setup. Write today for further infor- 
mation. The Sherwin-Williams Co., Industrial 
Division, Cleveland 1, Ohio. 

*® 


IAMS 
APPLIANCE FINISHE: 


DUCT OF SHERWIN-WILLIAMS INDUSTRIAL RESEA 
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high permeability magnetic shields. Stray fields from the 
erase head are reduced by surrounding the head with a 
copper shield having the same dimensions as the shields on 
the other two heads. Additional shielding is provided by the 
heavy metal back plate upon which the heads are mounted 
and by the front cover both of which are steel. 

Small felt pressure pads are provided at the record and 
playback heads to assure continuous contact between the 
tape and the head. During the rewinding cycle of the tape 
these pads are lifted, and in addition a movable tape guide 
lifts the tape from the heads in order to reduce wear. The 
lifting action is accomplished by lever actuation of the arms 
on the back of the assembly. Since the tape is abrasive it 
is to be expected that the driving mechanism will outwear 
the head assembly. Plug-in construction facilitates replace- 
ment. 

The entire head may be rotated about an axis parallel 
to the gap to properly position it relative to contact with 
the tape. Each head is provided with an adjustment that 





Direction of motion 
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_ Front gap 
and spacer 
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Schematic diagram shows arrangement of record head de- 
signed by RCA Victor for its high-fidelity tape recorder. 
Lower left is close-up of one of the heads showing azimuth 
adjustment. Lower right shows complete record, erase and 
pick-up assembly in self-contained plug-in unit. 


allows rotation of the gap about an axis through the center 
of the gap and perpendicular to the face on which the tape 
runs. The first adjustment is obtained by rotating each 
head assembly about its mounting screw and the second 
by a spring-backed adjusting screw which moves the head 
on a four-point rocker arrangement contained between the 
front portion of the head assembly and base. Both parts 
are fastened by a spring and pin arrangement. (7) 


The Motor Drive 


What should a well-designed drive system do? Ideally 
it would transport the recording medium past the mag- 
netic heads at an unvarying constant linear speed so 
that the desired frequency response is obtained without 
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erie PHYSICAL & ELECTRICAL PROPERTIES 


a—tensile strength, minimum average 2500 PSI 
b—ultimate elongation, minimum average 300% 
c—dielectric strength, minimum 800 v/mil 


d—fiammability non-inflammable 

e—heat resistance — after 100 hours at 300° F. the tubing is not 
brittle and when flexed does not crack. 

f—heat endurance — recommended for continuous operating tem- 
peratures up to 105° C., and when baked at 125° C. for 2,000 


hours does not become brittle. 


g—low temperature flexibility —30° C. 
h—heat shrinkage ASTM Standards 
#20 — #17 incl. — less than 8% 

#16 — # 6 incl. — less than 5% 
# 5 and larger — less than 3% 


i—oil resistance —highly resistant to effects of transformer and 
lubricating oils, does not stiffen when continuously exposed 
to them. 


Colors — black, white, red, green, yellow and blue are standard 
colors. 

Dimensions and Tolerances — standard sizes to fit B & S wires 
#20 to #0 inclusive, as speicfied by ASTM Spec. D922-47T. 

Wall Thickness — in accordance with ASTM Spec. D922-47T, as 
follows: 

#20 — #10 incl. — .016” + .003” 
# 9 — # O incl. — .020” + .003” 

Standard Lengths — Standard 36” lengths or continuous lengths in 
coils. Sizes #20 — #10 incl., will be supplied on paperboard 
spools when so ordered. 

Quality — uniform in quality and condition, smooth on both inside 
and outside, free of defects such as pin-holes, blisters, foreign 
inclusions and other imperfections. 

Test Methods — properties enumerated in above specifications shall 
be determined according to Tentative Methods of Testing Non- 
rigid Polyvinyl Tubing, American Society for Testing Materials, 
Designation D876-46T. 
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And for a Plastic Tubing to Withstand Normal High Temperatures 
a tHE Mitchell-Rand Offers ... Flexite-Norm... write for specifications. 


THE FLEXIBLE, EXTRUDED 
PLASTIC TUBING THAT 


RESISTS HIGH 


0 


YES, FLEXITE is the electrical insulation tubing 
that sets new standards for resistance to extreme 
high temperatures. Compounded of a plasticized 
copolymer of vinyl chloride and vinyl acetate 
and manufactured with a true wall thickness, 
smooth inside and outside, FLEXITE PLASTIC TUB- 
INGS offer the greatest resistance to high and 
low temperatures, are extremely flexible and have 
great tensile strength. 








FLEXITE compares more than favorably with tub- 
ings of similar nature. Check the specifications of 
FLEXITE, compare them with the requirements for 
your products and aqainst other insulations for 
identical use... . 


YES, You will find that rLeXITE sets a new high 
standard for protection against high tempera- 
tures, high dielectric, stretching, tearing, 
abrasion, exposure to acids, oils and alkalies, 
flammability, etc., etc., etc.. — .. . samples and 
additional information will be sent upon request. 


And for a Plastic Tubing to Withstand Normal 


High Temperatures Mitchell-Rand Offers .. . 
Flexite-Norm ... write for specifications. 








Whatever your 
electrical insulation problem 
#tchell-Rand has the ans 








A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 


AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS - 


FRICTION TAPE AND SPLICE + TRANSFORMER COM- 


POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING +» COTTON TAPES, WEBBINGS AND 
SLEEVINGS » IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


pensated for ambien® 
temperature changes from —40° to 110° EF 
. . - Hermetically sealed; not affected By 
altitude, moisture or other climate changes 
. - - Explosion-proof . . . Octal radio base 


- -- Compact, light, ed, inexpensive . . . 
Circuits available: "SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


te REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
obtaining current or voltage regulation 

. . - For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 


ambient temperature, humidity. 
Write for 4-page Illustrated Bulletin. 


@ In Chicago Automatic 
Rivet Setters from 1 to 4 
tubular or split rivets are 
fed, inserted and clinched 
in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 
mets or drive screws. 


FREE Fastening Analysis 
Your output may be increased and 
cost reduced if you investigate. Send 
sample assembly and blue print. 


4 


VY 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Blivd., Bellwood, Ill. cxicaco susurs 
Tubular and Split Rivets In All Rivet Metals 








momentary deflections. A constant-speed capstan drive 
or a direct drive can be employed in either a wire or 
tape recorder. When wire is used, however, it is im- 
portant to provide for a satisfactory level-winding 
mechanism to prevent excessive piling up of the wire 
at the edges of the spool. The necessity for keeping wire 
or tape tension as constant as possible cannot be over- 
emphasized. If there is any variation in the tension, 
the frequency response will also change owing to im- 
proper contact of the medium with the head. 

It should be apparent that with a rather wide choice 
of available recording media and magnetic heads, the 
product designer can exercise much ingenuity in de- 
veloping a drive system to meet his requirements. The 
range of possible combinations of media, head and drive 
is quite broad and flexible. 

The number of motors in a recorder will vary. 
Lower-cost machines, primarily used for home record- 
ing, may employ only one motor for all drive require- 
ments and may depend on a system of friction clutches 
for tension adjustments. At the other extreme, the high- 
fidelity machines usually employ three motors—one for 
rewind purpose, one for take up, and a synchronous 
drive motor. Motor characteristics must be carefully 
specified to provide a high order of constant tape or 


Drive systems are critical elements in a magnetic recording 
system. Here is the mechanical unit of the Presto PT-900 
portable professional-type tape recorder. Pulleys and idlers 
are made oversize and overweight to stand up under con- 
tinuous service. Heads (see arrows) are individually mounted. 


wire tension and constant-velocity medium transport. 
In the rewind motor, sufficient spéed must be made 
available to rewind the tape or wire. In transcription 
recorders, for example, this may mean a rewind speed 
of 3 to 4 min for 30 min of recording time. Provision 
for variable speed is desirable to facilitate editing. 
Dynamic (electrical) braking is the usual choice in most 
high-fidelity designs using three motors in preference to 
friction clutches. Sometimes a seemingly unimportant 
component in the drive system may cause trouble. For 
example the tape or wire guides, pressure rollers and 
idlers should be of nonmagnetic material as otherwise 
extraneous noise will be introduced. 

A drive system is of course associated with the con- 
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Collins Radio Company, in its 51R-2 aircraft 
uses a Bradley hermetically sealed 


vacuum- nium rectifier for de- 


modulating 40 EM signal which provides navi- 
gation information in the newly developed 


omni-range system. 
me hav- 


“we were,” Says Collins, “at one ti 
Your 


ing considerable trouble in this circuit. 
fiers remedied this situation completely. 


recti 
They have contributed @ great deal in enabling 


us to obtain the required performance in our 


51R-2 receiver. 


re BRADLEY une 


SELENIUM RECTIFIERS 


COPPER OXIDE RECTIFIERS 


SELF-GENERATING PHOTOCELLS 


pomereomen 7 


“The characteristics of the rectifier are re 
m under the extreme variation of 


tained eve 
temperatures stipulated by the Civil Aero 


nautics Administration in testing suitability 
for use in scheduled airlines service.” 


Through its exclusive vacuum process, Brad- 
has solved the problem of producing 
de rectifiers that are 
g. For 


ley 
selenium and copper oxi 
uniform and consistently true to ratin 
improved power conversion in your product, 
consult Bradley engineers. They can help you 
obtain the right rectifier for your application. 


2 tpt ee ee 
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SPECIFICATION DATA 


1. Reverse cur 
, rent at 150 
ee maximum = ~ Ms 
= to minus 50° C. eo 
; a tosoa current at 42 volts DC f 
ed croamperes minimum to 2 nil. 
. peres maximum at plus 72° . 
: oo SO C. a 
unit shall be capable of operat 


ing continuously withi 
relative a limits at 95% 
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For Unexcelled Performance 


AMAZING 
QUIETNESS 


HOOVER 


the only BALL BEARING 


with 


HONED RACEWAYS 


Twenty-five leading electric Motor manu- 
= facturers use Hoover Ball Bearings as 
standard equipment in their motors. These firms have 
found that Hoover Ball Bearings with honed 
raceways best meet the rigid standards of precision 
uniformity and quietness demanded in the modern 
electric motor. Hoover raceway honing on special 
Hoover invented machines assures ball bearing that 
give unexcelled performance at costs within easy 
reach of every manufacturer of quality equipment. 


Hoover Engineering Manual 
free to Executives. 


THE ARISTOCRAT 


trol system, and this brings in a whole set of design con- 
siderations and components. Mechanical controls are 
usually employed in recorders with less than three mo- 
tors; where three motors are used, pushbutton controls 
are the best practice. Interlocks are important since 
they prevent the danger of pushing the wrong button or 
slippage from one position to another. The control cir- 
cuit should be so designed as to minimize transients 
from switching circuits. An automatic stop in the event 
of a wire or tape break is desirable. An elapsed-time 
meter in minutes and seconds (or in feet and inches) 
may be useful to indicate how much of the medium has 
been transported during a forward or rewind operation. 

Perhaps the best way to underline some of the de- 
sign problems involved in a drive system is to present 
several selected case histories: 

Magnagram Synchronous 16-mm Film Recorder: 
This utilizes a tightloop drive around two film drums 
that are in turn connected with two delicately balanced 
wheels of opposing mass and inertia. The differences in 
mass and inertia prevent any sympathetic rhythmical 
motion that may cause undesirable irregularity in the 
flow or passage of the recording film across the record 
and playback heads. 

The lighter inertia wheel is encountered by the re- 


Head 
assermbly 


Approach 
film drum 


Supp/y panel shock arms 

; a 

The mechanical drive unit for the Magnagram 16-mm mag- 

netic sound film recorder. Recorder is completely portable 

and operates from any 110-volt a-c source; also operated by 
battery power since a built-in converter is provided. 


cording film as it approaches the head assembly (which 
houses the erase, record and playback heads). The 
wheel is so calibrated as to filter out the high-frequency 
irregularity of film motion induced by the sprocket 
holes. The second, or heavier, inertia wheel is encoun- 
tered as the film retreats from the head assembly ; its 
function is to stabilize the motion of the film and to 
control the low-frequency irregularities. 

Additional filtering out of sprocket-hole modulation 
is effected by means of a viscous dashpot connected with 
the roller arm on the approach side of the head assem- 
bly. All film rollers are held to 0.0001-in. concentricity 
throughout. The head assembly is flanked by two stain- 
less steel film guide pins which prevent lateral motion 
of the film with respect to the heads. The pressure pins 
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Specifications: 


Dry Dielectric 2000 VPM 
Moisture Resistance .... .....Good 
Oil Resistance .. Excellent 
Acid Resistance .................Excellent 
Alkali Resistance . 
Heat Resistance 

........ Excellent 
25° @ 30 deg. C. 
Sp. Gr. ............0.903 @ 30 deg. C. 
Bhs Ges FOr WOO. «sks -cngs20e) Optional 


Penetration .. 


4 Solvent............ Vv. M. & P. Naphtha 
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CLEAR INSULATING 
VARNISH Ae 


Now— just one varnish is all you need for practically all 
windings. And just one coating normally is enough, 
when it’s a coating of Clear Irvington #1100. 


This new insulating varnish penetrates to the deepest 
coil layers, adhering firmly to the wires, and bonding 
all into a solid mass. The coating produced is tough, 
oil-proof and lasting. An internal-curing varnish, it 
hardens clear through after quick baking. The solvent 
used—V. M. & P. naphtha—will not attack magnet wire 
coatings, Both shelf stability and dip tank stability 
are good. 


Irvington #1100 is the latest product of Irvington 
laboratories. It was developed after extensive research 
to provide a single varnish for use on all windings except 
those operating at highest peripheral speeds .. . a top- 
quality varnish at a moderate price. Standardize on 
Irvington #1100 and you'll cut your varnish inventory 


and costs. Samples on request. 


) IRVINGTON 
Vanish ¥ Insulator Eo. 


Irvington 11, New Jersey 





PRECISION; 
PERFORMANCE [ 


Manufacturers, recognizing that components of 
quality insure outstanding product performance, 
look to Haydon® at Torrington for timers and 
timing devices. All Haydon timers are made with 
the same precision as the Haydon motor — your 
gvarantee of satisfactory performance. If you 
need a special design, you'll find Haydon’s exten- 
sive engineering and development facilities with- 
out equal for service and results. 

A few examples of basic Haydon 

timing units are featured below. 


SERIES 8006 INTERVAL TIMER 


Designed for heavy duty, this unit 
is available in quantities in stan- 
dard models. Wide range of inter- 
vals, HOLD feature optional. Quick 
break. Totally enclosed. Switch 
rated 28A, 1 HP 250 VAC. 


SERIES 8010 INTERVAL TIMER 
WITH BUZZER 


Compact, low cost timer for volume 
production. Wide range of intervals. 
Audible (buzzer) signal optional. 
Quick break. Load contact rated 
10A, ¥2 HP 250 VAC. 


SERIES 5900 TIME 
DELAY RELAY 


For use where positive, accurate 
time delay relay is imperative. 
Automatic reset. Fixed models for 
volume production; adjustable mod- 
els in 4 delay ranges for general 
use. 


SERIES 5700 ELAPSED 
TIME INDICATOR 


Synchronous timing motors with 
cyclometer type counters for meter- 
ing elapsed time. Rugged models 
for wide range of timing, recording 
operations; in several registers, re- 
settable or non-resettable. 


@ TRADE MARK REG. U.S- PAT. OFF. 


For complete design and engineering speci- 
fications, write for catalog: Timing Motors 
No. 322 — Timers No. 323 — Clock Move- 
ments No. 324. Yours without obligation. 


HAYDON 


AT TORRINGTON 


HAYDON Manufacturing Co., Inc. 


2526 ELM STREET 


HEADQUARTERS FOR 


ieee 


TORRINGTON, CONNECTICUT 
sussipiany of GENERAL TIME corporation 








are integral with the head assembly gate, and the pres- 
sure is relieved when the gate is raised. The guide pins 
and pressure pins are undercut in such a way that the 


| sprocket holes do not come in contact with the pins. 
| For ease in threading the film, the individual sprocket 
shoe assembly units are made to clear the drive sprocket 


with a half-turn of the eccentric knobs. 

Coupled with the dashpot arm is a precision snap- 
action switch, which shuts off the drive motor when the 
film has passed through the sprocket on the approach 
side. As the tight loop of the film is relaxed, the damp- 
ening arm relaxes, and opens the switch contacts. This 
action leaves the film in its normal threading path 


| through the heads with the footage counter accurately 
| engaged. The footage counter is driven directly from 


Left, this Rangertone professional-type model is available 

with means for applying a synchronizing signal for use in 

“lip”-synchronized sound recording in motion picture work. 

Right, is the Audiograph transcription console tape recorder. 
Note the plug-in unitized construction. 


| the drive sprocket shaft, and will operate in either di- 
| rection for editing and logging of film “takes.” Hys- 
teresis take-up and supply motors provide constant 


torque at all times. 
Fairchild Professional Tape Recorder: In a drive 


| system for tape recorders the use of a synchronous di- 
| rect-gear drive imposes difficulties since there is a major 
| problem in avoiding the introduction of irregularities 
_ such as caused by motor pulses and gear-tooth ripples. 


In the Fairchild machine the synchronous operation is 
obtained first by transferring almost 100 per cent of the 
power from the motor to the capstan drive through 


| rubber rollers, thus providing a smooth transfer of 
| power. The capstan speed is then controlled by feed- 


ing to it through a direct gear connection a small amount 


| of power from the other end of the motor shaft; the 


connection is isolated by a flexible coupling with a long 


| recovery time of approximately 3 sec. 


The rollers are set to drive at a slightly higher speed 


| than is required and are positioned so that they are auto- 
| matically drawn in tighter as the load increases. When- 
ever there is a tendency to overdrive, the load from the 


other end of the motor is transferred to the rollers which 


| are then drawn in tighter thus causing them to drive 


the capstan at a slower rate. A relatively large capstan 


| is used—approximately 114 in. in diam. There is a 180- 
| deg tape wrap around the capstan. Both of these fac- 
| tors aid in delivering the tape to the heads with the 


desired high degree of uniformity and steadiness. 
The Learecorder Combination Wire Recorder and 
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or Tough Machining Jobs, Get 
REVERE FREE-CUTTING BRASS 


ERE are several examples of the fact that Revere Free- 

Cutting Brass is really good. These rotor shafts for 
variable condensers are cut on automatic machines at 3600 
r.p.m. Circular tools are used to cut the concentric slots 
which are .050” deep. Only one cut has to be taken. Approx- 
imately 425 pieces are produced per hour on a 6-second 
cycle. The American Steel Package Company, Defiance, 
Ohio, produces a number of different condenser models, 
with air spacing ranging from .009” up to .042”. The slots in 
the shaft of Revere Free-Cutting Brass are all of the same 
width, regardless of air spacing, namely .014” plus or minus 
.0002”. It takes good machines, good tools, good men, and 
good metal to work that closely. A report from a Revere 
Technical Advisor who had collaborated with the company 
states: “Customer is outstanding in his praise of Revere 
Rod.” ... If you have a problem in the machining of brass, 
why not give Revere an opportunity to work with you? The 
Revere Technical Advisory Service is at your command. 


REVERE 


COPPER AND BRASS INCORPORATED 


Above, Model CS, smallest condenser, air space .009". Founded by Paul Revere in 1801 

Below, Model B, largest, air space .013”. Rotor 230 Park Avenue, New York 17, New York 
shafts, shown in top illustration, are Revere Free- : 5 : : ; 

Cutting. Brass, plates aluminum. Made by The Mills: Baltimore, Md.; Chicago, lL; Detroit, Mich.; Los Angeles 
American Steel Package Co., Defiance, Obio, an im- and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
portant supplier to the electronics industry. Sales Offices in Principal Cities, Distributors Everywhere. 
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SPOT 
WELDING 


MAGNESIUM- 
ee dat ee 
Sie Me Lai 


A cu: 
ais 


The only rectifier with Magnesium Radiator 5 


Plates, ‘‘Lektron”’ is lighter in weight — handles 
up to 60 Volts D.C. from 50 to 50,000 Amperes. ELECTRO- 
They're more rugged mechanically, operate at PLATING 
temperatures from—40° F to 284° F and are not 
affected by normal atmospheric conditions. 
Complete engineering service available. 

Write for literature. 

g = 


ELECTRONIC RECTIFIERS, INC. 


2102 Spann Av., Indianapolis 3, ind. GENERATORS 


Sturdy, Powerful Heinze 


DOUBLE BLOWER UNITS 


Operate on 110v-220v. 60 cycle A.C. 
3300 RPM. Free Air Delivery 110 C.F.M. 


QUIET .. . LOW POWER CONSUMPTION 
NO RADIO INTERFERENCE 


For undergrate forced draft units . . . large 
photographic dark rooms . . . humidifiers .. . 
air conditioning equipment . . . and many 
other uses. 


Heinze Electric Co 


685 Lawrence Street 


LOWELL. MASS - 
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Disk Player: One of the wire reels is oversize and has 
the extra function of serving as a turntable for phono- 
graph disks. Rotating elements of the recorder are 
driven ¥ a hysteresis, single-phase, synchronous, 60- 
cycle, 25-watt output, 115-volt, precision motor that 
runs at 1800 rpm. Full power is used only for rewind 
or skip operation. When playing and recording, voltage 
input is reduced to 65. When so used the lower-speed 
promotes silence and freedom from vibration. The 
motor is rigidly mounted. A fairly heavy die-cast fly- 
wheel and simple but precisely made friction drive ele- 
ments, properly constructed to avoid variations in an- 
gular velocity, help prevent noise and “wow.” Flywheel 
has integral fan blades. 

Drive from the motor, which always turns in the same 
direction, is by rolling friction to pulleys equipped with 


Left, Brush’s BK-420 rack-mounted transcription recorder. 
Right, another example, Stancil-Hoffman’s R-48. 


solid rubber tires of 80 Durometer hardness. For play- 
ing, one rubber-tired pulley runs in contact with the 
motor shaft and with the rim of the die-cast turntable. 
The latter is used not only to support a disk record, 
when one is to be played, but also to wind (in a groove 
below the turntable) wire from a spool holder when re- 
cording or reproducing. Wire travel is standard. 

For rewinding, another rubber-tired pulley is made 
to roll in contact with the flywheel rim and with a 
phenolic plastics idler. The latter also rolls in contact 
with a rubber-tired drum on the shaft to which the re- 
wind spool is fastened. Rewinding wire speed is 20 
times the playing speed. A friction clutch prevents 
shock that otherwise might break the wire. All idler 
pulleys are engaged by, solenoids, supplied with d-c 
energy by a selenium rectifier, and are disengaged by 
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Taal 


Felt inserts, new and after use, from Staynew Filter, 
The multitudes of tiny fibres in felt act like little in- made by Dollinger Corporation, Rochester 3, N.Y. 


spectors, picking solid particles out of air, gases and fluids, e 

and passing the purified product with minimum resistance. American Felt 
This automatic, selective obstruction makes felt an ex- 

tremely efficient mechanical filter, with high permeability, Com 

low plugging rate, and long life. There are 10 American 

Filter Felts. Their efficiencies range from 45% to 100%, 

based on retention of 0.7 micron mean diameter mineral 


dust. For complete technical information and illustrative 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 
samples, write for Data Sheet No. 15, “Felt and Filtration”. 


ENGINEERING AND RESEARCH LABORATORIES: GLENVILLE, 
CONN.—PLANTS: Glenville, Conn.; Franklin, Mass.; New- 
burgh, N. Y.; Detroit, Mich.; Westerly, R. 1.—SALES OFFICES: 
New York, Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Lovis, Atlanta, Dallas, San Francisco, Los 
Angeles, Portland, Seattle, Montreal. 
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Approved by 
Electrical and 
Mechanical 
Monufacturers for 
over 25 years. 


Over a quarter 
century experience. 
Built-in quality 
proved by years of 

actual use. This or- 
ganization designs and 
manufactures in single 
or quantity lots, trans- 
formers from 10 VA to 
300 KVA, 25 to 400 
cycles. All inquiries are 
handled promptly whether 
your needs are standard or 
special. 


Send for New FREE 
8-Page BULLETIN 


%, 
+, 


NOTHELFER 


WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 





springs. A pair of differential brakes designed to oper- 
ate on the two main rotating members (the turntable 
and the drum on the spool shaft) provide cushioning) 
action to prevent wire breakage during high-speed skip 
and rewind. Brakes are supported by a lever assembly 
and are normally held in engagement by springs but are | 
released through solenoid action. 

Wire breakage through wedging in winding grooves 
is prevented by use of a kidney-shaped worm-driven 
cam that automatically moves a bridging device up and 
down slowly as the wire runs through the grooves of 
the heads in winding and unwinding. No winding can 
be done unless the wire is threaded through the groove; 
if breakage occurs, both spools are stopped instantly and 
wire snarls cannot occur. Time scale or “cue meter” is | 
also worm-gear driven. 

The recorders manufactured by the Brush Develop- 
ment Company are characterized by ingeniously de- 7 
signed drive systems. The Soundmirror tape recorder ” 
uses a three-motor system to develop an exceptionally 
high rewind-record ratio and to drive the tape at a 
high speed in the forward position. A very detailed | 
description is provided by Begun. (8) An interesting § 
analysis of the design of a Colonial Radio Corporation 7 
wire recorder has been published by Wroblewski. (9) 3 
The mechanical design of a wire recorder has been | 
described by Chase (10) including considerable detail 3 
on the use of eddy current clutches. 

It may be noted, in closing the section, that a sub- 
stantial percentage of recorder manufacturers provide 
the tape or wire transport mechanism as a separate unit 
for built-in use by other manufacturers. 

Fourth of the major elements of a magnetic record. 7 
ing system is the electronic circuit. Primary in this } 
part of the design is the amplifier or amplifiers (neces- 
sary to first bring up to the required level the signals | 
delivered to the recording head and later on to amplify 
to the required response the signal picked up at the 
playback head). Since the magnetic recording is char- 7 
acterized by a nonlinear response-frequency relation- | 
ship, suitable equalizing circuits are incorporated. 

Such considerations as are involved in the design of 7 
these circuits, and in the selection of the related com- © 
ponents, are fairly straightforward; electronic circuit 
design problems are not peculiar to the magnetic re- 
cording field. For this reason only a brief mention is 
made here. In general, in an associated electronic sys- 
tem for a magnetic recording machine or device, design 
considerations will necessarily be derived from two 
major factors: (a) the properties of the recording 
medium and magnetic heads selected, and (b) the re- 
sponse or other performance characteristics desired of 
the entire magnetic recording’ system. The electronic 
system should not be a limiting factor on the capacity 
of the magnetic recording elements; and it follows that 
it is unwise to overdesign it beyond such capacity. 


Special Components 


Complete magnetic sensing mechanisms (usually of 
the multichannel type) can be built into a potentially 
wide range of indicating or recording instruments. Such 
mechanisms (see illustration on page 77) have been 
used successfully in airborne instruments. Possibilities 
for their use exist for recording almost every possible 
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Tons of steel hurtling forward through a labyrinth of 
tracks and switches. There’s a schedule to meet... 


and a safety record to maintain. Janette motor gener- | 
ators and rotary converters power the controls in this 
train—selected for their reliable performance and 
close voltage control, so vital in this kind of service. 

For over 25 years Janette motor generators and 
rotary converters have been an asset to every industry 
—providing power as exciters, power for signal sys- 
tems, train controls, radio and sound apparatus, electric 
magnets, a variety of testing devices, and for con- 
verting from AC to DC and DC to AC power. 

For your electrical power needs choose Janette and 
get the maximum in engineering quality and perfor- 
mance. Send today for our latest bulletins: 


MOTOR GENERATORS—Bulletin 15-1 
ROTARY CONVERTERS—Bulletin 13-29 








STATUE MM POLE ESL: 
BETTER CONNECTIONS 


JONES BARRIER 


TERMINAL STRIPS 
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construction. Add much to equipment’s effect 
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No. 2-142 ‘ No. 2-142-% W é 


Mlustrated: Screw Terminals— Screw and Solder Terminals — 
Screw Terminal above Panel with Solder Terminal below. Every 
type of connection. 

Six series meet every requirement: No. 140, 5-40 screws; 
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 
screws; No. 151, 12-32 screws; No. 152, %-28 screws. 

Catalog No. 17 lists complete line of Barrier Strips, and other 
Jones Electrical Connecting Devices, Send for your copy. 
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form of measurement where the initial phenomena can 
be converted into an electrical signal. Such phenomena 
could include: pressure variations, temperature, hu- 
midity, magnetic deviations, air speeds, strains, ac- 
celerations, decelerations, altitude measurement read- 
ings, velocities, vibrations, displacement, phase rela- 
tionships, inertia, surface roughness, counting, light 
intensity, ratio noise measurements, and others. (11) 

The use of magnetically recorded sequencing control 
for machine tools has already been referred to in the 
schematic diagram on page 74. At the present experi- 
mental stage of this development the magnetic record- 
ing instruments are of course used as accessory equip- 
ment. It is entirely feasible however that whenever the 
method of machine tool control becomes practical, the 
magnetic recording elements would become built-in 
components, available commercially in much the same 
way as electronic or electrical controls are now. 


Conclusion 

The importance of magnetic recording systems to the 
product engineer has been outlined. They open fresh 
horizons for product design, both in the development of 
entirely new products and in the adaptation of the 
magnetic recording principle to existing products. An- 
other impact of magnetic recording is in the develop- 
ment of new and sizable markets for electronic, elec- 
trical and mechanical components; many of them of 
special nature. The growing range of already exist- 
ing and many potential applications of magnetic record- 
ing has been explored. The four major elements of a 
magnetic recording system have been described: (a) 
the recording media; (b) the magnetic heads; (c) the 
drive mechanism; and (d) the associated electronic 
system. The first three have been emphasized in the 
discussion since they involve many problems peculiar 
to magnetic recording design. It has been emphasized 
too that a magnetic recording machine or device is 
essentially a motor-driven product. ogo 
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custom molder’s know-how 


says well-known maker of recording meters 


No. 73 in a series on Plastics Skill at Work... 





BASIC DOOR is a 1-piece, 34-pound 
Durez molding 16’x 204’ in size, having 
all holes (40) for assembly of attached 
parts molded in. The main opening pro- 
vides a sector for viewing an indicator 
moving above the circular flow-chart. 


@ There are numerous rewards for 
taking a skilled firm of custom molders 
into your confidence. One, illustrated 
in these two doors for industrial record- 
ing instruments, is the way molders 
help to cut corners in production, in 
other words, to reduce cost. 

Much careful planning had gone 
into the original door, a rather large 
molding of Durez plastics with no 
fewer than forty openings molded in. 
When a door for a second instru- 
ment, with a somewhat smaller ‘‘face’’ 


A bit with plastics users everywhere is 
the handy ‘‘Durez Check-Chart.’’ Write 
for yours. Durez Plastics & Chemicals, Inc., 
132 Walck Rd., N. Tonawanda, N. Y. 
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PRODUCT: 
Hays-Penn Flow-Meter Door 
with adapter-insert 
CUSTOMER: 

Penn Industrial Instrument 
Corporation, Philadelphia 
MOLDER: 

Auburn Button Works, Inc. 
Auburn, N. Y. 
MATERIAL: 
General-purpose Durez black 
phenolic plastic 





CURVED INSERT, a molded piece of Durez 
weighing only 2% ozs., neatly adapts the 
large molding to fit the “face” require- 
ment of another model. Substantial sav- 
ings over tool cost for a whole new door 
resulted from this ingenious maneuver. 


was wanted, discussion between design 
engineers and the molder’s technicians 
evolved a plan to adapt the first door 
by merely adding an insert that covers 
the unwanted area. Only a small mold 
for the insert was required. By increas- 
ing output from the original mold, and 
molding the flat insert piece, the cus- 
tomer obtained a ‘‘new’’ door. 
Competent molding know-how was 
revealed also in the selection of the 


right Durez phenolic for this job. The 
properties of the material permit use 





PHENOLIC PLASTICS. THAT FIT THE JOB 


fo use your 





“NEW” DOOR is a simple assembly job, 
with internal bosses which serve as bases 
for mounting a fluorescent light, ink bot- 
tle holders, and the gasketed glass panel. 
No surface finishing is required ...mold- 
ings are ready for immediate assembly. 


under conditions that would be harm- 
ful to metals and finishes. With Durez 
no surface finishing is required; a 
smooth surface is obtained in the mold- 
ing process. The door has the requisite 
dimensional stability and it serves as an 
insulating base for the electrical circuits 
within. 

Let Durez put you in touch with 
experienced custom molders. At any 
time you wish, a competent Durez 
plastics technician will gladly sit in 
on your planning sessions. 










MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 
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SOLDERING 


NOW a soldering gun for all types of work! 
This new Weller Gun with 250 watt rating 
handles heavy soldering with ease .. . yet the 
compact, lightweight design makes it equally 
suited for delicate jobs, and getting into tight- 
est spots. 

Fast 5 second heating, extra 54%” length 
and new RIGID-TIP mean real soldering ef- 
ficiency.‘ Over and under’ position of terminals , 
increases visibility with prefocused spotlight. Chisel-shape 
RIGID.TIP gives more soldering area for faster heat transfer, 
and new design provides bracing action for heavy jobs. No 
need to unplug, gun heats only when you pull the trigger. 
Order from your distributor or write for bulletin direct. 


ELLE SOLDERING 
R TIPS z 

f th 
MANUFACTURING COMPANY Scictto conter, toster voldering = 


20 pages, fully illustrated. 10¢ ot 
830 Packer Street ¢ Easton, Pa. your distributor's or order direct. 
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Such wide use of the Superior line, incorpor- 
ated in the design of over 30 electric motor 
manufacturers is evidence of quality steadily 
maintained for three decades. Be sure of this 
quality in your replacement brushes, too. 


SUPERIOR CARBON PRODUCTS, Inc. 


9114 GEORGE AVENUE, CLEVELAND 5, OHIO 
Y SU ee 
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Stainless Steel 
Cuts Costs 


(Continued from page 111) 





ances where heat and cooking stains may quickly take 
away the “new” look and make equipment hard to 
keep clean. It only takes a moderate amount of heat 
in such an application to give stainless important ad- 
vantages over alternate materials. 

Or the case of a strainer basket for a commercial 
dishwasher where unplated formed brass previously 
used was subject to corrosion. In addition to eliminat- 
ing corrosion, the higher strength of stainless reduced 
the gage required, cutting material cost below that of 
brass. 

A common factor leading to cost reduction in mafy 
of the applications shown on preceding pages is the 
lower cost of producing a bright finish on stainless with 
conventional polishing methods, giving a durable suf 
face that otherwise would require plating involving 4 
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Varo Static Converters change alternating to direct 
current for aircraft use with /ess than 1% voltage 
ripple. LORD Mountings protect such precision 
against shock and vibration, thus insuring the 
user long and dependable service. 

More and more manufacturers of sensitive equip- 
ment appreciate the customer satisfaction which 
LORD Vibration-Control Mountings add to their 
products. Builders of heavier mechanical equip- 
ment use them to provide smoother, quieter 
operation . . . greater sales appeal. If you are 
interested in product improvement, investigate 
LORD Mountings now. 


[Corp Vibration Control 


LORD MANUFACTURING COMPANY - ERIE, PA. 
Conadion Representative: Railway & Power Engineering Corp. Ltd. 
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number of separate added operations. In addition, the 
higher strength of stainless permits substantial reduc- 
tion in section of stressed parts, and no allowance for 
reduction in section by corrosion need be made. Threads 
on screws made of stainless do not freeze; stainless 
shafts do not corrode in bearings for instruments and 
light-duty mechanisms; hardware inside refrigerators 
remains bright and free from rust spots. 

All usual methods of fabrication are now acceptable 
with one or another type of stainless steel: soldering; 
electric arc, flame and resistance welding; deep draw- 
ing (although power requirements are somewhat great- 
er) ; forming, stamping and riveting. One exception in 
some instances is brazing which often can be replaced 
with welding to advantage. 

Material cost of stainless increases with the higher 
alloy content required for more effective corrosion and 
heat resistance. Lowest part cost thus requires a care- 
ful balance between the alloy selected and the corrosion 
or heat resistance needed. The best balance, particularly 
for new or untested uses, often requires a background 
of experience readily obtainable upon request from the 
materials suppliers. ooo 
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Design Trends 
and Transients 
(Continued from page 124) 


valve away from its seat against a pressure of 1200 psi. 
Hydraulic pump is of the gear type driven by a 12-volt 
d-c series motor. Solenoid, rated at 200 watts, operates 
from the same 12-volt battery and produces a torque of 
12 in.-lb. through a 45 deg rotation. 000 


Aluminum-On-Steel Bonding 


In a new aluminum-on-steel combination that gives 
promise of many uses, the light metal serves as a coat- 
ing to protect the steel against corrosion. Two strips 
of aluminum foil are applied to top and bottom of the 
steel sheet and bonded by heat treatment. A fine iron 
coating is applied to the steel first by an electrolytic 
process to provide a permanent bond between the steel 
and aluminum surfaces. Older methods of applying 
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For Vital Contro! Circuits 
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ELECTRICAL CONNECTORS 


Unfailing dependability is the standard set by 
Curtiss propellers and American Air Lines in their 
selection of equipment. 


Bendix-Scintilla is therefore the logical choice 
for the electrical connectors in the Curtiss Electric 
propellers on American Flagships. 


In fact, wherever circuits must be arranged to con- 
; " ; ; nect and disconnect with ease and certainty 
Radio Quiet is Bendix-Scintilla is the choice. 


Single-piece Inserts 


Moisture-proof 


aentnth Remember whenever there is no compromise with 
Vibration-proof quality —it pays to specify Bendix-Scintilla electri- 
Lightweight cal connectors —the finest money can buy. 

High Insulation Resistance 

Easy Assembly and Write our Sales Department for detailed information. 
Disassembly 


Fewer Parts than any other BENDIX 
Connector SCINTILLA 
® No additional solder required 
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X-2-B hard rubber in this tiny, intricate tube socket gave 
a two-fold saving: Lower materials costs, and lower pro- 
duction costs with olive-brown sheets that punch cleanly, 
assemble neatly. 


This is just one of many thousands of electrical parts for which X-2-B 
sheets, rods and tubes have proven best, most economical. Just look at 
this unparalleled combination of sheet properties: 


I I icici cicsintcncerninsacrariincinsiil 8,700 psi 
I iis stivenresieenetspacopsasnasinnsinonclienasionatiigni 1.27 
Distortion temperature 

Dielectric strength, v/mil, $.t................-.-..-.-0---00ese-eeeeess 485 
Power factor, 1 KC 

I TI as isccecicenccterecesineminrsniosinl 4.0 
Surface resistance, 74° F., 90% RH......2.5 x 10° megohms 
Water absorption, 48 hrs., RT.................-..--.--.000-s000-+- 0.08 


Other Ace hatd rubber compounds offer strength to 9,700 psi, dielectric 
strength to 613 v/mil, heat resistance to 300° F., water absorption as low 
as 0.04, with complete facilities for design, molding, extruding, machining, 
finishing, etc. Also Ace plastics such as Parian (polyethylene), Saran, etc. 


It’s a good idea to look into the 60-pg. Ace Hard 


Rubber and Plastics Handbook whenever you 

have a materials problem. Better still, phone 

or write our Engineering Service Department. 
Send for free 60-page Ace Handbook lc] 
—a gold mine of betptul data i ri 


ace HARD RUBBER ond PLASTICS 


ede el a eS 


Tt MERCER STREET © NEW YORK 13, N. Y. 











aluminum to steel by dipping the steel in molten alumi- 
num produced an unsatisfactory bond. 

Mill setup for handling application of coating involves 
a single continuous process, passing steel strip from 
a coil through a cleaning bath, an electrolytic bath where 
it receives the iron coating, through a furnace to heat it 
to about 850 deg F, and then between two strips of 
aluminum foil which are bonded to the steel by high 
pressure rolling. Aluminum-covered steel can then be 
further rolled to reduce thickness as desired. OOO 


Battery Charge Indicator 


Many applications have been made of a Wheatstone 
bridge as an indicating instrument using the change in 
resistance of a material with temperature, mechanical 
stresses or chemical composition to unbalance the cir- 


Fig. 1—Full scale deflection of instrument is preduced 
by a voltage change of 10 to 12 per cent. Fig. 2 (Below) 
—Bridge circuit with two incandescent lamps as op- 
posite arms uses the variation of resistance of filaments 
with impressed voltage to expand meter indication. 


cuit. In a bridge-type battery charge indicator shown 
in Fig. 1, developed by Gould Storage Battery Corp., 
Trenton, N. J., the variation in resistance of the fila- 
ments in incandescent light bulbs with impressed volt- 
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tage of these exclusive features—watch your product's assembly cos! 
down, its sales appeal go up. mm 
SEND FOR SAMPLES and Stock List. Simply address 
Corporation, 200 Varick St., New York 14, N, Y. 
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ACCURATE 


FRICTION AND RUBBER 


TAPES 


MATERIALS — A major factor in the expand- 
ing demand for Accurate Tapes. Only finest 
grade cotton sheeting, purest live rubber are 
used in their manufacture. Result — perma- 
nent pliability, extra stretch, maximum cohe- 
sion — all important to clean, fast, economical 
taping. 


WORKMANSHIP — Accurate Friction Tapes 
are super-calendered for complete impregna- 
tion of the base cloth. Careful slitting prevents 
tape from raveling when used. Accurate Rub- 
ber Tapes are specially compounded with un- 
usual precautions taken to maintain caliper, 
elasticity and fusing characteristics. 


QUALITY CONTROL—Every production run 
must fully meet fourteen exacting quality con- 
trol checks. These tests guarantee the quality 
of every roll shipped— are the big reasons 
why Accurate tapes have increased in popu- 
larity every year for over 30 years. 


Ready Now! New Accurate Catalog 
Contains complete specifications on all 
Accurate Tapes, including roll lengths and 
packaging. Get your copy today. Just call 
or write — ACCURATE MFG. CO., Garfield, N. J. 


” ACCURATE TAPE 

















IT WILL PAY YOU TO MAKE SURE 








age across bridge is used to control the current flowing 
in the meter circuit. As a result, it is possible to produce 
a full scale deflection with a 10 to 12 per cent increase in 
voltage. 

As shown in Fig. 2, the milliammeter is inserted in 
the diagonal circuit. Opposite arms of the bridge are 
fixed resistors for one pair and flashlight bulbs for the 
other. Fixed resistors and taps are arranged in series 
with voltage leads to permit use of the instrument with 
3- to 24-cell batteries. Milliammeter is calibrated to in- 
dicate fully charged, half charged, one-fourth charged 
and discharged. Latter point is approximately at mid- 
point of scale and the balance of scale at the low end 
is shown as a danger zone. A toggle switch disconnects 
instrument from battery during charge to protect meter, 
(Full scale reading is approximately 2.10 volts per cell; 
charging voltage of 2.50 volts per cell would overload 
instrument.) Proper connection for number of cells is 
indicated on terminal posts in the rear of instrument 
and is accomplished by bolting the flexible lead to the 
proper terminal post. ‘O00 





Standards for Surface Finishes 


American Standards Association has provided a writ- 
ten standard for surface designations with 30 preferred 
roughness height values and 17 waviness height values. 
However, this written standard allows for four different 
roughness height ratings. Any one of these ratings may 
be satisfactory if both designer and shop are using the 
same rating. Even though one system of units is agreed 
on and designation of roughness is therefore standard- 





Fluorescent Sun Lamp 


Designed to radiate rays of light comparable to natural 
sunlight, fluorescent sun lamp developed by the Westing- 
house Lamp Div., Bloomfield, N. J., emits radiations con- 
centrated in the mid-ultraviolet wave lengths (2800 to 
3200 Angstroms )—the biologically effective region. Lamp 
is identical in dimensions and electrical operating charac- 
teristics to standard fluorescent lamps; available in either 
20 or 40-watt sizes. Life of lamp is more than 4000 
hours and can be operated for as little as 114 mils per hr. 
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SMOOTHER 


Longer, More Dependable Operation from our fractional horsepower motor 


with the new 4 Point Cast Bearing Bracket 


This dependable and versatile 4 pole shaded- 
pole motor is our specialty. Exclusive 4 point bear- 
ing bracket assures a uniform minimum width air 
gap, extra capacity oil cups and permanently 
accurate rotor-stator alignment independent of 


Available in skeleton type or with totally en- 
closed or ventilated housing. Many variations 
available in electrical characteristics, special 


shafts, mountings and leads. 


NOV, 220V, 60 Cycles, A. C. 
Approximately 1700 R. P. M. 


the casing. Adaptable to any desired gear reduc- 
tion ratio. .. . Write, wire or phone for sample 
stating requirements — memorandum invoice. 
The Loyd Scruggs Co., 1022-32 North Sixth 
Street, St. Louis 1, Mo. 
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— to answer your problems of 
control and transfer switching 


IN THESE PAGES — 


with complete and up-to-date applica- 
tion data, circuit diagrams, dimension 
data, and mounting means, this 12-page 
booklet gives a detailed description of 
the electrical structure and operating 
mechanism of the versatile ESCO type 
P multipole, rotary snap switch. 


A STANDARD SWITCH 


FOR A SPECIAL JOB 


Its infinite variety of contact arrange- 
ments and the unlimited diversity of its 
applications are graphically analyzed 
... to show how a type P switch can be 
built up to meet your particular circuit 
control requirements. 


UTILIZE THESE 


Fill out 
and 


MAIL TODAY 


to 





SPECIAL ADVANTAGES — 


®Ratings — 10-200 amps., 125-500 v. 
a-c, 250 v. d-c © High interrupting 
capacity © Any number of poles e Sin- 
gle, double, triple, and four-throw 
* Hi -speed, snap-action make and 
break, entirely enclosed ¢ Dead-front 

el installation @Minimum mount- 

g area — the same for any number 
of poles. 





ELECTRO SWITCH 


CORPORATION 
167 King Avenue , Weymouth 88, Mass. 














ized, the problem of measuring accurately the unknown 
surface still exists. 

To provide a method of measuring roughness, Gen- 
eral Motors Research Laboratories and the Chrysler 
Corporation have developed master surface-finish stand- 








Surface-finish standards, consisting of geometrically 
ruled lines in a gold-plated steel block, cover 27 different 
roughness values from 1 to 1000 microinches. 


ards covering 27 different roughness values from 1 to 
1000 microinches. Gages were prepared by ruling fine 
creases in highly polished gold-plated surfaces. Angle 
of 150 deg was chosen for the basic angle of the grooves 
and the spacing of the rulings was held between 0.008 
and 0.0002 in. Ruled specimens are 2x3-in. blocks of 
silver-clad steel with a 0.005-in. plating of gold. Replicas 
are reproduced with an electroplating process developed 
by F. A. Ringler & Company, New York. OOo 


Revision of Thermocouple Tables 


Now under way at the National Bureau of Standards 
is an extensive project for revision of all the common 
thermocouple tables in order to take into account the 
recent changes in electrical units and in the Interna- 
tional Temperature Scale. Present plans call for the 
publication during 1950 of eight tables giving the 
temperature-emf relations for platinum-platinum rho- 
dium, chromel-alumel, and copper-constantan. 

Temperature-emf tables for thermocouples previously 
issued by the Bureau have been widely used to convert 
thermocouple voltages into the equivalent measured 
temperatures and in the preparation of purchase speci- 
fications for thermocouple wire. The tables have also 
been used in defining the relation between impressed 
emf and scale reading for pyrometers which indicate 
temperature directly. Recently, however, in accordance 
with international agreement, the Bureau adopted the 
absolute electrical units and began using the definitions 
of the new International Temperature Scale of 1948 
both in its own research program and in calibrating 
instruments for other laboratories and industries. Re- 
vision of the thermocouple tables was then advisable in 
order to make them consistent with former usage. 

The NBS tables for iron-constantan thermocouples 
will not be revised until completion of an investigation 
into the properties of some commercially available iron- 
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ForMvaR MAGNET WIRE, insulated with vinyl acetal 
resin varnish, is abrasion resistant. Under heavy wind- 
ing tension it elongates to the breaking point of the 
copper wire without cracking or rupture of insulation. 
The Formvar film will not become brittle after pro- 
longed exposure to high operating temperatures*. Space 
factor is identical with plain enamel. 
Formvar resists moisture and treating solvents such 
as petroleum naphtha and coal tar derivatives. In di- 
electric strength, it withstands 1000 volts per mil. *Based on AIEE temperature rating this is 


a class A material capable of withstanding 


” ° : : : ” a“Hottest-spot” temperature of 105° C which 
(.001”) of insulation. For complete detailed informa io ortec af °C coarenankiasal Pt 


tion on magnet wire, write Anaconda Wire and Cable 
Company, 25 Broadway, New York 4, N. Y. or 20 


N. Wacker Drive, Chicege 6, Htiseis. a Auufion 
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Mounting 
as AC 
Contactor 









New DC \: 


SOLENOID CONTACTORS 


save installation time 







Unit construction — 
Fit standard AC mounting 


Now, with this modern, compact solenoid-type con- 
tactor ... you'll no longer have the nuisance of drilling 
special holes for each component and furnishing spe- 
cial insulation. 

Ward Leonard’s new Size 1, 2 and 3 DC Solenoid 
Contactors are xnit-insulated—and have metal base 
plates which fit AC contactor dimensions. 

Same accessibility of wiring as AC contactors ... 
silver-to-silver contacts . . . components interchange- 
able with AC contactors. 

Write for new Bulletin 1950. WARD LEONARD 
ELECTRIC CO., 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
RReauk-E nyincced Coritiol 
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constantan thermocouples, which is now being carried 
out by the Bureau in cooperation with the Scientific 
Apparatus Makers of America. Inquiries and sugges- 
tions regarding the tables should be addressed to 
Dr. Robert J. Corruccini, Pyrometry Laboratory, Na- 
tional Bureau of Standards, Washington 25. OOO 
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| 
An electric motor supplants the age-old method of ro- 
tation by hand in a barbecue spit manufactured by South- 
ern Barbecue-Grill Co., Glendale 4, Calif. The stainless 
steel spit attaches to a grill frame and is driven by a 
small gear motor that operates on 110-volts, a-c, 50 or 60 
cycles. Motor cover and brackets are dark green baked 
enamel with chrome fittings. Spit is supplied with a 6 ft 
power cord. ooo 














NEW REPRINTS AVAILABLE 


In this space each month new reprints of feature 
articles in ELECTRICAL MANUFACTURING will be 
listed. Single copies will be supplied free of charge to 
readers of record upon request to: 





J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


In addition to the articles previously listed from 1948 
issues (December 1949, page 212) and 1949 issues 
(January 1950, page 196) the following new reprints 
can now be supplied. Since quantities are limited, re- 
quests will be served in order of receipt. 


Assembly Savings through Fastening Analysis, December 
1949, 8 pages. Cost savings obtainable by coopera- 
tion of designer and fastening specialist. 


Magnetic Ferrites—Core Materials for High Frequencies, 
December 1949, 8 pages. Properties and applica- 
tions for metallic oxide magnetic materials. 


Basic Approach to Servomechanism Design, December 
1949, 8 pages. Practical analogies demonstrating 
the relation between speed, accuracy and stability. 


Dissipating Heat in Electrical Devices, January 1950, 
8 pages. Formulas and data for calculating heat 
loss by conduction, radiation and convection. 


V-Belt Drives for Adjustable Speeds, January 1950, 8 
pages. Advantages and limitations of available 
types suitable for designed-in service. 
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